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FINISHER FOR AN IMAGE FORMING APPARATUS 



BACKGROUND OF THE INVENTION * 
The present invention relates to en electrophotographic 
copier, printer/ facsimile apparatus or similar image forming 
apparatus and more pert icu far fy to a finisher for finishing papers 
5 driven out of an image forming apparatus. 

A finisher for the above application is taught in, e.g., 
Japanese Patent La id-Open Publication No. 8-26579. The finisher 
includes a single tray mounted on one side thereof. A staple mode 
and a shift mode are avai lab le with the finisher. In the staple mode. 
J.0 papers sequentially driven out of an image forming apparatus are 
stacked on a staple tray disposed in the finisher, stapled together, 
and then discharged to the tray. In the shift mode, papers are 
directly discharged to the above tray without being stapled. The 
tray may be constructed to be movable up and down In order to stack 
15 a great number of papers^ as also proposed in the past. 

The above finisher has a paper outlet where a drive rof ler and 
a driven roller are arranged in a pair. The driven roller is 
rotatably mounted on one end of a roller support member that i& 
angular I y movable about the other end. The driven roller is pressed 
20 against the drive rol ler due to its own w ight. In the shift mod , 
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the dr i ve rol ler and driven rot ler are held in contact with each other 
for discharging the papers. In the staple mode, the rol ler support 
member is angularly moved to release the driven rol 1er from the drive 
rol ler, 

5 However, the problem with this type of finisher is that all 

the groups of papers or all the stacks of papers are loaded on the 
single tray and cannot be distinguished from each other. This Is 
particularly true when a plurality of persons share the finisher. 
Moreover, an image forming apparatus with such a finisher is often 

LO used as a printer for a computer or an output device for a facsimi le 
apparatus. As a result, copies and printings are apt to exist 
together on the tray. This makes the distinction between copies 
produced by different persons and between copies and printings 
extremely difficult. 

15 In light of the above, the finisher may be provided with 

another paper outlet and another tray or proof tray in addition to 
the above tray. Even this kind of scheme has a problem that becaus 
the outlets and trays are provided in one-to-one correspondence, 
various functions including a sort mode and a staple mode available 

20 with the finisher are I imited. Specif ical ly, when the proof tray is 
selected, stapling or similar advanced function is not available. 

Japanese Patent Laid--0pen Publication Nos. 9-48557 and 9- 
48559. for example, each disclose a finisher including a plurality 
of trays arranged one above the other and capable f locating one of 

25 them at a paper outlet. This kind of finisher, however, has the 
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fol lowing problems feft unsolved. The trays selected and the trays 
not selected each are moved across the outlet while only the tray 
selected is located at the outlet. Therefore, to prevent papers 
stacked on any one of trays from returning irrto the outlet, a shutter 
5 or similar sophisticated device must be arranged in the outlet. 

Moreover, the trays each have an end fence for positioning the 
trai f ing edges of papers stacked thereon. Because the end fence is 
implemented by the well of the finisher where the outlet is formed, 
an outlet roller cannot over fap the wal I. As a result, although th 

10 trai I ing edge of a paper may successful ly move away from the outlet 
rol ler, the paper is apt to partly remain between the outlet rol ler 
and the wal I of the finisher. The finisher therefore fails to surely 
discharge papers. 

Japanese Patent La id-Open Publication No. 9-110259, for 

15 example, proposes a finisher addressing the above problems. The 
finisher taught in this document includes an outlet roller disposed 
in a paper outlet formed in the watl of the finisher. The out I t 
roller is movable toward and away from the paper outlet. After the 
trai I ing edge of a paper has reached the above wall, the outlet rol ler 

20 ia moved away from the wel^l so as to prevent the trai I ing edge of th 
paper from remaining between it and the we I I. This, howev r, 
complicates the arrangement of the paper outlet. 

The finisher of La id-Open Publication No. 9-48559 mention d 
earl ier has another problem I ef t unso I ved. After a tray unit has been 

25 moved to locate a designated tray at the single paper outlet, papers 
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are discharged to the tray. As a result, the operation for 
discharging the papers must be delayed by a period of time necessary 
for the particular tray to reach the paper outlet, 

Japanese Patent La id-Open Publication Mo. 7-ZZ8401, for 
5 example, proposes a finisher constructed to reduce the above period 
of time and adaptive to a high-speed image forming apparatus. This 
finisher includes two paper outlets and two trays associated one- 
to-one with the paper outlets. The trays are arranged one above th 
other and movable up and down independently of each other. When the 

10 upper tray is used as a mass paper tray, the lower tray is retracted 
downward as soon as the upper tray is lowered to a preselected position. 
However, the paper outlets each being associated with a particular 
tray are sophisticated, 

Japanese Patent Laid-Open Publication No. 8-73107 teaches a 

15 sorter capable of moving a plural ity of trays up and down et the same 
time and varying the distance between nearby trays. The sorter 
a I lows the number of papers to be stacked on each tray to be var ied. 
as desired. Each tray is movable via a paper outlet and is returned 
to its home position when papers are removed therefrom. However, th 

20 problem with this sorter i N s that a 1 1 the trays are connected together 
and / imft the stroke available for mass paper discharge,, i.e., a 
sufficient capacity is nbt available for mass paper discharge. 

I n the f i n i sher of the type I ocat i ng one of a p I ura I i ty of trays 
at a paper outlet by dr iving it independently of the other trays, when 

25 an upper tray should be brought to the paper outlet, a lower tray must 



be retracted downward away from the paper outlet. Also, when th 
lower trey should be brought to the paper outlet, the upper tray must 
be retracted upward away from the paper outlet. When the lower tray 
is used as a mass paper tray, it should preferably be retracted away 
from the paper outlet as far as possible from the capacity standpoint. 
This, however, increases a distance that the lower tray should b 
brought to the paper outlet when selected later, slowing down th 
finishing operation. 

Further, Japanese Patent Laid-Open Publication No. 8-119518 
di scloses a f ini sher including a plural ity of trays arranged one above 
the other and at least one of which is movable up and down for mass 
paper discharge. When the movable tray is selected, it is im>ved from 
a stand-by position where papers have been removed to a paper outlet. 
That is, the finisher taught in the above document recognizes a 
position where papers have been removed as a stand-by position. fn 
practice, however, the movable tray sometimes reaches its loner limit 
position in the event of mass paper discharge. It follows that a 
substantial period of time is necessary for the tray to move from the 
stand-by position (lower limit position) to the paper outlet. Th 
lower limit position of the mass peper discharge tray is naturally 
close to the bottom of the finisher, so that the function of the tray 
can be made most of. This increases the period of time necessary for 
the tray to move from the lower limit position to the peper outlet 
and \ s therefore apt to I ower the process i ng speed of the image formi ng 
apparatus. To solve this problem, the moving speed of th tray must 
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be varied by sophisticated control, as needed. 

When a paper jams the paper outlet in any one of the 
conventional finishers, the operator must put the operator's hand in 
the paper outlet and move outlet rol lers provided in a pair away from 
5 each other, i.e. , rotate a roller support member for removing the 
paper. At this instant, the tray moving upward via the paper outlet 
is ept to injure the operator and damage structural elements around 
the paper outlet. Although the shutter taught in Laid-Open 
Pub I i cat ion No, 9^48557 or 9-48559 may obviate such an accident it 
10 sophisticates the configuration of the outlet and control. 

SUMMARY OF THE INVENTION 

It is therefore a first object of the present invention to 
provide a finisher capable of moving a lower tray to a paper outlet 
15 in a short period of time without resorting to any sophisticated 
control. 

It is a second object of the present invention to provide a 
finisher highly productive and easy to use. 

It is a third object of the present invention to provid a 
20 finisher capable of stacking a great number of papers without seal ing 
up a drive source and moving a tray to a paper outlet in a short 
constant period of time without resorting to any sophisticated 
control. 

It is a fourth object of the present invention to provide a 
25 finisher capabl of preventing papers from returning from a tray to 
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a paper outlet without comp I i eating the configuration of the outlet, 
or promoting sure positioning of pepers without complicating the 
configuration of the outlet, or reducing the period of time necessary 
for a tray to reach the outlet. 
5 It is a fifth object of the present invention to provide a 

f i ni sher capab I e of reduci ng a paper d j scharging t ime with a plura I ity 
of trays sharing a single paper outlet, and implementing mass paper 
discharge. 

It is a sixth object of the present invention to provide a 

10 finisher capable of receiving, with a relatively simple construction, 
papers with a plurality of trays without causing the papers from 
returning from the trays to a paper outlet- 
It is a seventh object of the present invention to provide a 
finisher capable of obviating accidents ascribeble to the movement 

15 of a tray with a relatively simple construction. 

It is an eighth object of the present invention to provide a 
finisher capable of preventing treys from col I id j ng with each other, 
and reducing the distance of movement of a trey to a paper outlet to 
thereby adapt to a high-speed image forming operation. 

20 In accordance with the present invention, a finisher for an 

image forming apparatus includes a paper outlet for discharging 
papers. A plurality of trays are capable of being selectively 
located at the paper outlet and include at least an upper tray and 
a loner tray movable up and down independently of each oth r. A 

25 control ler selectively locates either one of the upp r tray and lower 
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tray at the paper outlet. The controller moves the lower tray to a 
retracted position when locating the upper tray at the paper outlet. 
A stand-by position sensor senses the stand-by position of the lower 
tray which ?s a home position defined between the paper outlet and 
the retracted position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the 
present Invention wilt become more apparent from the following 
detaf led description taken with the accompanying drawings in which: 

FIG. 1 i s a side elevation showing 8 first embodiment of the 
finisher in accordance with the present invention; 

FIG. 2 is a block diagram schematically showing a control 
system included in the first embodiment; 

FIG. 3 is a front view showing a mechanism included in the first 
embodiment for moving trays up and down; 

FIG. 4 is a perspective view showing a mechanism included in 
the first embodiment for moving lower one of the trays; 

FIG. 5 is e side elevation showing the construction and 
operation of a sensor responsive to the stand-by position of the lower 
tray: 

FIG. 6 is a side elevation showing the mechanism for moving 
an upper tray located at a paper outlet: 

FIG. 7 is a side elevat ion demonstrat ing the retract ion of the 

upper tray; 
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FIG. 8 is a side elevation showing the mechanism for moving 
the lower tray located at the paper outlet; 

FIG, 9 shows the upper tray and lower tray each being located 
at the respective home position; 

FIGS, 10 snd II are flowcharts representative of 
initialization which the first embodiment executes with a sensor 
responsive to the lower retracted position of the lower tray; 

FIG. 12 is a side elevation showing a specific condition 
wherein papers are sequentially stacked on the lower tray; 

FIG. 13 is a side elevation showing another specif ic condition 
wherein the lower tray is retracted while the upper tray is located 
at the paper outlet; 

FIG. 14 is a side elevation showing still another specific 
condition wherein the lower tray has reached its full state; 

FIG. 15 is a side elevation showing a further specific 
condition wherein the full lower tray is retracted whi le the upper 
tray is located at the paper outlet: 

FIG. 16 is a flowchart showing a procedure which the first 
embodiment executes for determining a retracted position without 
using the sensor responsive to the lower retracted position; 

FIGS. 17 and 18 are flowcharts showing initialization which 
the first embodiment executes without using the sensor responsive to 
the lower retracted position; 

FIGS. 19 and 20 are flowcharts demonstrating initialization 
representative of a second embodiment of the present inverrtion; 
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FIG. 21 is a flowchart showing a specific procedure that the 
second embodiment executes for determining whether or not the upper 
tray i s usable; 

FIGS. 22 and 23 are flowcharts showing another specific 
5 procedure which the second embodiment executes for determining 
whether or not papers have been removed; 

FIGS. 24 and 25 are flowcharts showing sti I I another specific 
procedure which the second embodiment executes for canceling 
inhibition relating to the upper tray: 
10 FIGS. 26 and 27 are flowcharts showing initial izetion 

representative of a third embodiment of the present invention; 

FIG, 28 is a side elevation showing the home positrons of the 
trays for executing an alternative control procedure; 

FIGS. 29 and 30 are flowcharts showing initialization 
15 associated with the arrangement of FIG. 28; 

F/G. 31 is a flowchart showing initiai Ization representative 
of a fourth embodiment of the present invention; 

FIG. 32 is a flowchart showing a specific control procedur 
that the fourth embodiment executes when the upper tray is select d; 
20 FIG. 33 is o side elevation showing the retracted position of 

the lower tray particular to the fourth embodiment; 

FIG. 34 is a flowchart showing another specific control 
procedure that the fourth embodiment executes when the upper tray is 
selected; 

25 FIG. 35 is a flowchart showing another specific control 



procedure that the fourth embodiment executes when the lower tray is 
executed; 

FIG, 36 is a flowchart showing another specific control 
procedure that the fourth embodiment executes when the lower tray is 
selected; 

FIG. 37 is a flowchart showing another specific control 
procedure that the fourth embodiment executes when the lower tray is 
selected; 

FIG. 38 is a flowchart showing another specific control 
procedure that the fourth embodiment executes when the lower trey is 
se I ected ; 

FIG. 39 is a side elevation showing a specific condition 
wherein the lower tray has reaches its full state; 

FfG. 40 is a side elevation showing another specific condition 
wherein the full lower trey is further lowered white the upper tray 
is located at the paper outlet: 

FIGS. 41 and 42 arc flowcharts showing a specific procedure 
which a fifth embodiment of the present invention executes for moving 
the trays during finish processing: 

FIGS. 43 and 44 ere flowcharts showing another specific 
procedure which the fifth embodiment executes for moving eech of th 
trays at a particular tiding; 

FIGS. 45 and 46 are flowcharts showing another specific 
procedure which the fifth embodiment executes for moving eech of the 
trays at a particular timing; 
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FIGS. 47 and 48 are flowcharts showing another specific 
procedure which the fifth embodiment executes for moving each of the 
trays at a particular timing; 

FIGS. 49 and 50 are flowcharts showing another specific 
procedure which the fifth embodiment executes for moving each of the 
trays at a particular timing; 

FIG. 51 is a flowchart showing initialization representative 
of a sixth embodiment of the present invention; 

FIG. 52 is a flowchart showing a specific procedure that the 
sixth embodiment executes when one of the trays is selected; 

FIG. 53 t s a f I owchert show i ng another spec i f i c procedure that 
the sixth embodiment executes when the other tray is selected; 

FIG. 54 is a side elevation showing a mechanism included in 
a seventh embodiment of the present invention for dr?v?ng the low r 
tray up and down; 

FIG. 55 is a plan view showing the mechanism of FIG. 54: 

FIG. 56 is an enlarged front view of en errangemerrt around e 
paper outlet included in the seventh embodiment; 

FIG. 57 is en enlarged front view showing the arrangement of 
FIG, 56 in a condition wherein a stack of papers is discharged via 
the outlet; 

FIGS. 58 end 59 are schematic block diagrams each showing a 
particular condition of switching meens included in the seventh 
embod i ment ; 

FIG. 60 is an enlarged front view of the arrangement around 
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the paper out I et i n wh i ch a pair of out I et roll er s e re moved away from 
each other by an unexpected object; 

FIG. 61 is a front view showing a mechanism included in an 
eighth embodiment of the present invention for moving the trays up 
5 and down in a particular condition; 

FIGS. 62 and 63 are front views each showing the mechanism of 
FIG. 61 in another particular condition; 

FIGS, 64 and 65 are ffowcharts showfng a specific procedure 
which the eighth embodiment executes for locating the upper tray end 
10 lower tray at their home positions; 

FIGS. 68 and 67 are flowcharts showing another specific 
procedure which the eighth embodiment executes for causing the lower 
trey to retract when the number of papers stacked thereon is small; 

FfG. 68 is a front view showing the lower tray retracted to 
15 a stand-by position; 

FIGS. 69 and 70 are flowcharts showing another specific 
procedure which the eighth embodiment executes for causing the lower 
tray to retract to the stand-by position when papers are removed 
therefrom; 

20 FIG. 71 is a front\view showing the lower tray of the eighth 

embodiment from which papers have beer) removed; and 

FIG. 72 is a front view showing the lower tray retracted to 
its stand-by position after the removal of papers. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Preferred embodiments of the finisher in accordance with the 
present invention will be described hereinafter. 

First Embodiment 
Referring to FIG. 1 of the drawings, a f inisher eribody/ng the 
present invention and di rected toward the f i rst object stated ear I rer 
nil ( be described. As shown, the finisher or paper stacking device, 
generally labeled F r receives a paper from a copier G at a transfer 
position J." The copier G belongs to e family of image forming 
apparatuses. An inlet sensor SNT and inlet rollers 4 are arranged 
around the transfer position J. A proof tray P is provided on the 
top of the finisher F. A paper received via the inlet rol lers 4 is 
discharged to the proof tray P via an outlet E1 ? or discharged to an 
upper tray 1 or a lower tray 2 via an outlet E2 without being stapled 
or after be ing stapled, depend i ng on the operation mode. Mainly, th 
upper tray 1 is used to stack papers. The lower tray 1 is capable 
of stacking a great number of papers. 

A path selector 21 is positioned downstream of the inlet 
rol lers 4 in the direction of conveyance of papers and operated by 
a solenoid 21a (see FIG. 2). When the solenoid 21a is turned off . 
the path selector 21 is brought to a position indicated by a solid 
fine in FIG. 1. In this position, the path selector 21 steers a paper 
being conveyed by the inlet ro) lers 4 toward the outlet E1. At this 
instant, rollers 5a convey the paper toward the outlet E1 whi le out! t 
rol lers 7 discharge the paper to the proof tray P. An outlet sensor 
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SN 2 is located between the rollers 5a and outlet roflers 7, as 
i ( lustrated. It is to be noted that the rol lers 5a and outlet rol lers 
7, ae well as other rollers, each are implemented es a drive ro\ ler 
and a driven roller cooperating with each other. 
5 When the so f eno I d 2T a is turned on, i t br i ngs the peth se I ector 

21 to a position indicated by a desh-and-dots line in FIG. 1. In this 
position, the peth selector 21 steers the paper into a hor izorrtsf path. 
Another path selector 20 is positioned on the horizontal path 
downstream of the path selector 21 and operated by a solenoid 20a (see 

10 FIG, 2). When the solenoid 20e is turned on, it switches the path 
selector 21 to a position indicated by a dash-and-dots line in FIG. 
1. As a result, the path selector 21 steers the paper to a vertical 
staple route A. When the solenoid 20a is turned off, it switches the 
path selector 21 to a position indicated by a solid line in FIG. 1 

15 and causes it to steer the paper to a norr-staple route B. 

Rol lers 5b are arranged on the non-staple route B for conveying 
the paper introduced into the route B. An outlet roller or drive 
rol ler 8 cooperates with a driven rol ler 8a for discharging the paper 
to the upper tray 1 or the lower tray 2. An outlet sensor SM4 is 

20 positioned between the rol lers 5n and the outlet rol ler 8- The trays 
1 and 2 each are driven by e respective drive source. A control ler 
100 selectively locates either one of the traya 1 and 2 at the outlet 
E2. 

On the staple route A, rol lers 6C convey the paper to a staple 
25 unit 12. Papers stapled by the staple unit 12 are discharged to the 
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trey 1 or 2 by the outlet roller 8. An outlet sensor SN3 is located 
on the staple route A. 

Assume that the operator of the copier G selects a staple mode. 
In the staple mode, papers sequential ly guided into the staple route 
5 A ere stacked on a staple tray disposed in the finisher F by a discharge 
roller 6, A tap roller 9 positions every paper in the vertical 
direction (direction of conveyance) while a jogger fence 11 position© 
every paper in the hor izontal direction (widthwisc direction). The 
controller 100 sends a staple signal to a stapler S between 

10 consecutive jobs, i.e. , during interval between the last paper of one 
stack and the first paper of the next stack. A paper stack stapled 
by the stapler S is immediately conveyed to the outlet roller 8 by 
a belt 10a having a catch 10 and dr i ven out to the tray 1 or 2 located 
at the outlet E2 by the rol ler 8. 

16 The tap roller 9 pivots about a fulcrum 9a by being driven by 

return solenoid 9b (see FIG. 2). Every time a paper is driven onto 
the staple tray, the tap rol ler 9 acts on the paper end cause* it to 
abut against a rear fence 46, At this instant, a brush roller 8a 
cooperative with the discharge rol ler 6 prevents the trailing edge 

20 of the paper from returning toward the staple path A- The tap rol ler 
9 is rotatable in the counterclockwise direction, A home position 
sensor SHB is respons i ve\ to the home position of the catch 10. 

As shown in FIG. 2, the controller 100 is implemented by a 
microcomputer including a CPU (Central Processing Unit) 102 and en 

25 I/O (Input/Output) interface 104. A control panel, not shown, is 
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mounted on the top of the finisher body and includes various switches 
(SW) . Signals output from the switches and various sensors are input 
to the CPU 102 via the I/O interface 104, In response, the CPU 102 
controls a motor 50 assigned to the upper tray 1. a motor 51 assigned 
to the lower tray 2, the solenoids 20a and 21a. the return sofenoid 
9b, a motor 52 assigned to the rollers 5a. 5b and 5c, a motor 53 
assigned to the outlet roflers 7 end 8, motors 54 and 56 assigned to 
the stapler S. a motor 55 ass igned to the be It 10b. a motor 57 assigned 
to the jogger fence 11, etc. Pulse signals for driving the motor 52 
assigned to the rol.lers 5c are input to the CPU 102 end counted thereby. 
The CPU 102 controls the return solenoid 9b in accordance with the 
number of the pulse signals. Also shown in FIG. 2 are a DM motor DCM 
and a stepping motor STNP. 

Sensors SN5. SN6, SN9 and SN7 are sequential ly arranged on the 
outlet £2 side of the finisher body from the upper portion to the lower 
portion. The sensor SN5 is retracted position sensing means for 
sensing a position to which the upper tray 1 is retracted when the 
lower tray 2 should be brought to the outlet E2. The sensor SN6 is 
discharge position sensing means responsive to the tray 1 or 2 brought 
to the outlet E2. The sensor SN9 is stand-by position or home 
position sensing means responsive to the stand-by position or home 
position of the tray 2. The sensor SN7 is retracted position sensing 
means respons ive to the trey 2 brought to its retracted position. The 
outputs of the sensors SN5, SN6, SN9 and SN7 are input to th CPU 102 
via the I/O interface 104. 
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A desired operation mode and e desired tray are input on an 
operation panel, not shown, mounted on the copier 6 or a computer, 
not shown, connected to the copier 6. When the staple mode is input 
despite that the proof tray P is selected, the staple mode is 
5 automatically canceled with priority given to the proof trey P, 

A mechanism for moving the trays 1 and 2 up and down trill be 
described with reference to FIG. 3. As shown, the upper tray 1 is 
mounted on a base 40 affixed to opposite side wa l Is 39a and 39b, Gufd 
rollers 44 are mounted on the side walls 39a and 39b via stubs not 

10 shown. The guide rollers 44 are roMeble on and alone the inner 
peripheries of guide rails 30a and 30b each having a general ly U- 
shaped section. The guide rol lers 44 are positioned by the assembly 
of the side wbI Is 39e and 39b and base 40 and prevented from si ipping 
out of the guide rai Is 30a and 30b thereby. Two timing belts 37 each 

15 are passed over a pair of timing pul leys 36- The motor 50 drives the 
timing belts 37 via a drive shaft 33a and a driven shaft 33b on which 
the timing pul leys 36 are mounted. The side we! 1$ 39a and 39b each 
are partly affixed to the adjoining timing belt 37. In this 
configuration, the unit including the upper tray 1 is movable up and 

20 down. v 

The lower tray 2, like the upper tray 1 r is mounted on a bac 
43 affixed to opposite siUe wal Is 42a and 42b. Guide rollers 44 are 
mounted on the side wal Is 42a and 42b via stubs not shown. The guid 
rol lers 44 are rol I able on end along the inner peripherics of the guide 

25 rails 30a and 30b. The guide rollers 44 ar positioned by th 
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assembly of the side wal Is 42a end 42b and base 43 and prevented from 
si ipping out of the guide rai Is 30a and 30b thereby. Two timing belts 
35 each are passed over a pair of timing pulleys 34- The motor 51 
drives the timing belts 35 via a drive shaft 41 a and a driven shaft 
41b on which the t iming pul leys 34 are mounted. The side walls 42a 
and 42b each are partly affixed to the adjoining timing belt 35. In 
this configuration, the unit including the loner tray 2 is movable 
up and down. 

FIG, 4 shows a mechanism for driving the lower tray 2. As 
shown, the rotation of the motor 51 is transferred viae worm gear 
58 to the last gear of a gear train mounted on the drfve shaft 41a. 
The worm gear 58 a I lows the tray 2 to be held at a preselected position. 
The upper tray 1 is driven by a similar mechanism. The sensor SN7 
mentioned earl ier is located between the opposite rune of the timing 
belt 35 and turned on and off by a part of the side wal I 42a or 42b 
affixed to one run of the timing belt 35 located at the discharge side. 
This is also true with the sensor SN5. The driven roller 8a is not 
shown in FIG. 4. 

The sensor SN9 is positioned around the center of a paper 
discharged and operable oq a surface which the rear edge of the pap r 
contacts, i.e., on a side wall or rear fence 32, More specif ica I ly ( 
as shown in FIG. 5, the*, sensor SN9 implemented by a micros* itch 
includes a portion 62 affixed to a stationary member 60 forming a part 
of the finisher body r and a movable piece 64 r tatably supported by 
th portion 62 at its one end. The movable pi ce 64 partly protrudes 
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from the side wa I I 32 in the paper discharge direction and is actuated 
by the rear end of the tray 2 or the top of a paper stack. The other 
sensors SN5, SN6 and SN7 each have the same configuration as the sensor 
SN9. A I I the sensors may be implemented by either one of refection 
type sensors or transmission type sensors. 

As shown in FIG. 1, in the i I luetrati ve embodiment, the out let 
rolfer S protrudes from the side wall 32 in order to prevent the side 
we J I 32 from catching a paper being discharged via the out let E2. Th 
outlet rol ler 8, however, interferes with the upper tray 1 when the 
tray 1 is retracted upward. As shown in FIG. 6, to obviate such 
interference, the guide rails 30a and 30b each include a bent port: i on 
31. FIG. 6 shows a condition wherein the upper tray 1 is located at 
the outlet E2 while the lower tray 2 is retracted. As shown in FIG. 
7, as the guide Vol I era 44 are displaced, the tray 1 is angular I y moved 
and prevented from interfering with the outlet roller 8. The 
distance L1 between the guide rollers 44 of the tray 1 are greater 
than the length L of the bent portion 31. 

The angular movement of the tray 1 causes the tension acting 
on the timing belt 37 to vary. In light of this, as shown in FIG. 
6. the lower timing puWey 36 is affixed to a movable bracket 68 t 
which a spring 66 is anchored. FIG. 8 shows a condition wherein th 
lower tray 2 is located kt the out fet E2 while the upper tray 1 is 
retracted upward. 

How the control ler 100 controls the upper tray 1 and lower tray 
2 wi I I be described hereinafter. FIG. 9 shows home positions at whfch 
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the trays 1 and 2 are located on the power-up of the copier 6. As 
shown, the sensor SN5 senses the upper end of an end fence 1a included 
in the tray 1 ivhen the tray 1 is located ert its home position. The 
sensor SN9 senses the lower end of the tray 2 when the tray 2 is located 
at its home position. 

Reference wrl I be made to FIGS. 10 and 11 for describing th 
initial rzation of the trays 1 and 2, i.e., a procedure for locating 
thetti at the home positions. As shown, on the power-up of the copr r 
G, initialization begins (step S1). Specif icaf fy, the control I r 
100 determines whether or not the sensor SN7 \ t in an ON state (step 
S2}» If the answer of the step S2 is positive (YES), the control fer 
100 raises the tray 2 (step S3) and then determines whether or not 
the sensor SH9 is in an ON state (step S4). If the answer of the st p 
S4 is YES. the control ler 100 stops the elevation of the tray 2 (step 
S5). As a result, the tray 2 is caused to stop at its home position. 
To move the trays 1 and 2 up and down, the control ler 100 drives th 
motors 50 and 51. 

Subsequently, the control ler 1 00 determines whether or not the 
sensor SN5 is in en ON state (step S6) - If the answer of the step 
S6 is YES, meaning that tfie tray 1 is located at its home position, 
the controller 100 ends the initial izetion, If the answer of the gtep 
S6 is negative (NO) , the 'controller raises the trey 1 (step S7) and 
determines whether or not the sensor SN5 is in an ON state (step S8), 
The controller 100 stops the movement f the tray 1 as soon as the 
sensor SN5 senses the upper end of the end fence 1a (step S9) . 
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If the answer of the step S2 is NO, meaning that the sensor 
SN7 is in an OFF state, the controller 100 lowers the trey 2 (step 
S10) and then determi nes whether or not the sensor SN9 is an ON state 
(step S11). If the answer of the step S11 is YES, the control ler 100 
stops the movement of the tray 2 (step $12). In this case, the tray 
2 is moved downward toward the sensor SN9. 

ff the answer of the step S11 is NO. i.e., if the sensor SN9 
is in en OFF state, the control ler 100 determines whether or not the 
sensor SN7 is in an ON state (step SI 3). ff the answer of the step 
ST 3 rs YES. the control fer 100 stops the movement of the tray 2 (step 
S14). Subsequently, the control ler 100 raises the tray 2 (step S15) 
and then determines whether or not the sensor SN9 is in en ON state 
(step S16). As soon as the sensor SN9 senses the lower end of the 
tray 2 (YES, step S16), the control ler 100 stops the movement of th 
tray 2 (step SI 7). In this case, the tray 2 is raised from* position 
between the sensors SN9 and SN7. This is followed by the step S6, 
The control ler 100 may move the two trays 1 and 2 at the same 
time, if desired. 

To locate the tray 1 at the outlet E2, the control ler "TOO once 
stops the movement of the ^ray 1 when the sensor SN6 senses the upper 
end of the end fence 1a, then raises the tray 1 by a preselected 
distance, and then stops ft. To locate the other tray 2 at the outlet 
E2. the control ler 100 once stops the movement of the tray 2 when the 
sensor SN6 senses the upper end of the tray 2 f th n lowers the tray 
2 by a preselected distance, and then stops it. 
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Because the home position of the tray 2 corresponds to the 
pos ition of the sensor SN7, the tray 2 i s moved from the home pos i t i on 
to the outlet EZ when selected. This successfully reduces the 
dr stance and time of movement of the trey 2, compared to a case wherein 
5 the above home position corresponds to the position of the sensor SN7. 

The end fence 1a of the tray 1 has its intermediate portion 
notched so as net to interfere with a push roller 70 (see FIG, 4) 
although not shown specifically. The sensor SN6 is therefore so 
positioned as to sense the end fence la, the rear end of the tray 2 
10 or the top of a paper stack. In this sense, the sensor SN6 serve 
as a paper sensor at the same time. 

FIG. 12 shows a condition wherein the trey 2 is selected and 
has received a certain nuntoer of papers. Assume that the other tray 

1 is selected in the condition shown in FIG. 12. Then, as shown in 
15 FIG. 13 f the tray 2 is retracted untr I the sensor SN7 senses it, whi le 

the tray 1 is brought to the outlet E2. 

FIG. 14 shows a condition wherein the trey 2 is selected and 
has received a number of papers great enough to turn on both of the 
sensors SN6 and SN9. In the illustrative embodiment, the tray 2 
20 reached the condition of v FIG. 14 is determined to be full. *or 
specif ica I ly f the sensor SN9 is capable of delating the full state 
of the tray 2 alone, When the trey 1 is selected with the trey 2 being 
in its full state, the tray 2 must be retracted. However, the tray 

2 should only be retracted by a distance equal to the height of a stack 
26 that the tray 1 can accommodate, i.e., a dimension H shown in FIG. 
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14. 

In light of the above, the sensors SN9 and SN7 ere spaced by 
the distance H from each other. It fol lows that when the ful I tray 
2 is retracted and the tray f is brought to the outlet E2, 'no wasteful 
space exists between the trays 1 and 2, as shown in FIG. 15, 

As stated above, the optimal dr stance between the sensors SN9 
8nd SN7 cen be regarded as the heigtrt of a stack that the tray 1 can 
accommodate (dimension H) . Therefore, consider ing the sensor SN9 to 
be a reference, ft is possible to determine the position of the sensor 
SN7 in terms of the distance of movement of the tray 2. This obvrat s 
the need for the sensor SN7, 

A specific procedure for retracting the tray 2 without using 
the sensor SN7 wi I 1 be described with reference to FIG. t6. As shown, 
the controller 100 lowers the tray 2 (step S1) and then determines 
whether or not the sensor SN9 is in an ON state (step S2). If the 
ansner of the step S2 is NO, the control ler 100 resets a counter, not 
shown, for count ing the pu I ses of the motor 51 to zero (step S3) , When 
the sensor SN9 turns on (YES, step S2) , the controller 100 starts 
counting the pulses of the motor 51 with the above counter (step S4). 
On counting a preselected number of pulses (YES, step S5) , the 
controller 100 stops the movement of the tray Z. As a result, the 
tray 2 is located at itfc retracted position, 

A specific initial ization procedure not using the sensor SN7 
will be described with reference to FIGS. 17 and 18. As shown, on 
the power-up of the cop i r fl/ the control ler 100 starts inrtiaf ization 



25 



(step S1). The controller 100 determines whether or not the sensor 
SN5 is in an ON state (step S2) . If the answer of the step S2 is YES, 
the control ler 100 determines that the tray 1 is located at its home 
position, and then determines whether or not the sensor SN6 is in an 
ON state (step S3). If the answer of the step S3 is YES, the 
controller determines that the tray 2 is located at the outlet E2 f 
and then fowers the tray 2 (step S4). As soon as the sensor SN9 turns 
on (YES, step S5) , the control fer 100 stops the movement of the tray 
2. As b result, the tray 2 is located at its home position. 

If the sensor SN6 is in an OFF state, as determined in the step 
S3, the control ler 100 once raises the tray 2 (step S7) and determines 
whether or not the sensor SN6 is an ON state (step S8) . If the answer 
of the step S8 is YES, the control ler stops the movement of the trey 
2 (step S9). This is followed by the step S4. 

If the answer of the step S2 is NO, meaning that the sensor 
SN5 is in an OFF state, the controller 100 raises the tray 1 (step 
S10) end then determines whether or not the senior SN5 is in an ON 
state (step $11). If the answer of the step S11 is YES, the control ler 
100 stops the movement of the tray 1 (step S12). Consequently, th 
tray 1 is located at its home position. This is followed by th 
sequence of steps to be executed when the answer of the step $2 is 
YES. 

The above embodiment achieves various unprecedented 
advantages, as enumerated below. 

(1) The stand-by position or home position assign d to the 
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lower tray is higher in level than the retracted posit ion. Therefor , 
when the lower tray is selected, it can move to the outlet in a short 
period of time, 

(Z) The home position sensing means b if unctions as means for 
sensing the ful f state of the lower tray. This obviates the need for 
extra meens for sensing the ful I state end thereby reduces the cost 
of the finisher. 

(3) The stend-by position or home position sensing means is 
positioned above the retracted position by the height of a stack that 
the upper tray can accommodate. This minimizes the distance of 
retraction of the full lower tray and thereby obviates a wasteful 
space. 

(4) Because the retracted position is determined in terms f 
the distance of movement of the lower tray without using extra means, 
the cost is further reduced. 

(5) The discharge position sensing means is so located as to 
operate on a surface which the trai I ing edge of a paper on the tray 
contacts. The sensing means can therefore sense both of the upper 
tray and lower trey as well as the top of a paper stack. This 
simplifies the sensing arrangement and reduces the cost of th 
finisher. 

\Second Embodiment 
This embodiment is directed mainly toward the second object 
stated earlier. Because the second enfoodiment is similar to the 
first embodiment of FIGS. 1-8 in construction and op ration, th 
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fol lowing description wi I | concentrate on d ifferences. This is also 
true with the other embodiments to be described later. 

A tray control procedure to be executed by the control ler 100 
and unique to this embodiment wi I I be descr i bed with reference to FIGS, 
g 19-25 in addition to FIGS, 1-8. The sensor SN5 senses the upper end 
of the end fence la of the tray 1 when the trey T is located at its 
home position whi le the sensor SN9 senses the upper rear end of the 
tray 2 when the tray 2 is located at its home position. 

Reference wi I I be msde to FIGS. 19 end 20 for describing the 

10 initialization of the trays 1 and 2, L e. . a procedure for locating 
them at the home positions. As shown, on the porrer-up of the copier 
G f the controller 100 starts initialization and lowers the tray 2 
(step SI). The control ler 100 determines whether or not the sensor 
SN7 is in an ON state (step S2) . If the answer of the step S2 is YES, 

15 the control ler 100 determines whether or not the sensor SN9 is in an 
ON state (step S3). If the answer of the srtep S3 is YES, the 
controller 100 determines that the number of papers stacked on the 
tray 2 is so great, the tray 1 cannot be lowered. In this case, the 
controller 100 sets a tray 1 inhibition flag in the flag area of a 

20 RAM (Random Access Memory), not shown, to thereby inhibit the trey 
1 from being used (step S4) . Then, the controller 100 stops the 
movement of the tray 2 (step SS) . 

If the sensor SN9 is in an OFF state, as determined in the step 
S3, the control ler stops of the trey 2, then raises it (step S6) , and 

25 egain determines wheth r or not the sensor SN9 is in an ON state (step 
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S7) . if the answer of the step S7 is YES, the control ler 100 stops 
the tray 2 and again lowers ft (step S8). As soon as the sensor SN9 
turns off (YES, step S9). the controller 100 .stops the tray 2. As 
8 result, the upper surface of the tray 2 or that of a paper stack 
on the tray 2 is located at or below the home position of the tray 
2. Subsequently, the control ler 10O determines whether or not the 
sensor SN0 is in an ON state. If the sensor SN6 is in an OFF state, 
the control ler 100 lowers the tray 1 (step S11). As soon as the sensor 
SN6 senses the upper end of the end fence la of the tray 1 (YES, step 
S12), the controller 100 stops the tray 1 (step S13). 

During the downward movement of the tray 2 or during the 
stacking of papers on the tray 2, the controller 100 determines 
whether or not the tray 1 can be lowered in accordance with a 
subroutine program shown in FIG. 21. For example, while pepers ere 
sequential ly stacked on the tray 2. the tray 2 is sequential ly lowered 
for sccommodat fng a great number of papers. However, it sometimes 
occurs that after the current job, the tray 1 is selected in plec 
of the tray 2 without the stack of papers being removed from the tray 
2. 

In the above situation, the tray 2 is lowered. Specrf ical ly, 
as shown in FIG. 21, the control ler 100 determines whether or not th 
tray 1 inhibition flag U set (step S1). If the answer of the step 
S1 is NO, the control ler 100 determines whether or not the sensor SN9 
is in an ON state (step S2). If the answer of the step S2 is YES, 
the control ler 100 determines whether or not the sensor SN7 is in an 
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ON state (step S3) . 

Assume that the sensors SN9 and SN7 both turn on whi le the tray 
2 Is in downward movement, Then, the control ler 100 determines that 
the top of the stack on the tray 2 may I ie in the range to which th 
tray 1 should be lowered. In this case, the control ler 100 sets the 
tray 1 inhibition flag (step S4) and sends a signal indicative of the 
inhibition to a control ler. not shown, included in the copier G, In 
response, the control ler of the copier 6 urges the operator to remove 
the stack from the tray 2 vie, e. g. . the operation panel. 

Assume that the sensor SN9 senses a paper during stacking of 
papers on the tray 2 end then turns off. Then, the controller TOO 
raises the tray 2, determining that the operator has removed the stack 
from the tray 2. This wi I I be described specif ica I ly with reference 
to FIGS. 22 and 23. As shown, the control ler 100 determines whether 
or not papers are being stacked on the tray 2 (step SI) . If the answer 
of the step S1 is YES. the control ler 100 determines whether or not 
a sense flag relating to the sensor SN9 is set (step S2). If the 
answer of the step S2 is YES, the control ler 100 determines wheth r 
or not the sensor SN9 is in an ON state (step S3). If the answer of 
the step S3 is YES, the cpntrol ler 100 sets the sense flag relating 
to the sensor SN9 (step S4). 

Subsequently, the ^control ler 100 determines whether or not the 
sensor SN9 is in an OFF state (step S5) . If the answer of the st p 
S5 is YES, the control ler 100 raises the tray 2 and clears th sense 
flag relating to the sensor SN9 (jrtep 38). As soon as the sensor SN6 
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senses the tray 2 being raised (YES, step S7) , the control ler 100 stops 
the tray 2 (step S8), Thereafter, the control ler 100 lowers the trey 
2 (step S9) and then stops it as soon as the sensor SN6 turns off (step 
S11). This successfully locates the trey 2 et the adequate position 
for receiving papers via the outlet 2. Even when some papers are left 
on the tray 2 r the top of the papers is located at the adequate 
position. 

FIGS, 24 and 25 demonstrate a procedure for canceling the 
inhibition of the tray 1. As shown, the controller 100 determines 
whether pr not the tray 1 inhibition flag is set (step S1). If the 
answer of the step S1 is YES and if the sensor SN9 turns off I at r 
(YES. step SZ) , the control ler raises the tray (step S3) and then stops 
it (step S5) as soon as the sensor SN9 turns on (YES f step S4) . As 
a result, the tray 2 is located at the home position or rtand-by 
position. The controller 100 again determines whether or not the 
sensor SN7 is in an OFF state (step S8) . If the answer of the step 
S6 is YES f the control ler 100 clears the tray 1 inhibition flag (step 
S7) while sending a signal indicative of the cancellation to the 
control ler of the copier G* In response, the control ler of the copier 
6 cancels the inhibition, relating to the tray 1. 

As stated above, the second embodiment achieves the fo I lowing 
advantages. \ 

(1) The stand-by position or home position assigned to th 
lower tray is higher in level than the retracted position. Th refore t 
when the lower tray is selected, it can mov to the outlet in a short 
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per iod of time. 

C2) The retracted position sensing means senses the upper 
surface of the lower tray or the top of papers stacked on the fewer 
tray. The lower tray can therefore wait at a preselected position 
without regard to the number of papers stocked thereon. This is 
successful to render the removal of the paper stack stable end the 
period of time necessary for the lower tray to reach the outlet 
constant. 

(3) Because the stand-by po6 it ion sensing means is located in 
the range of movement of a paper of minimum size available with the 
lower tray f the above advantages (1) end (2) are achievable with 
papers of a I I sizes. 

(4) By simply adding the stand-by position sensing means, it 
is possible to prevent the upper tray from interfering with the lower 
tray when moved downward. This reduces the down time of the entir 
system including the finisher while promoting safety operation. 

(5) Even when the paper stack is abruptly removed, the stand-by 
position sensing means allows the lower tray to be located at the 
adequate discharge pos it ion without fai I. It fol lows that a wasteful 
space above the lower tray rs obviated. 

Third Efribodimerrt 
Thi s embodiment is di rected mainly toward the thi rd embodiment 
stated earlier. This embodiment is also similar to the first 
esribod)merTt except for the trsy corrtrol procedure to be xecuted by 
the control means. A fi rst tray control procedure avai I able with the 
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thi rd embodiment wi I I be described with reference to FIQS. 26-30 in 
addition to FIGS. 1-8. Again, the sensor SN6 senses the end fence 
la of the tray 1 when the tray 1 is in its home position while th 
sensor SN9 senses the upper rear end of the tray 2 when the tray 2 
5 is in its home position. 

As shown in FIG. 26 and 27, on the power-up of the copier G, 
the control means 100 starts initial ization (step S1). Specif ice I !y, 
the control means 100 determines whether or not the sensor SN7 is in 
an ON state (step S2). If the sensor SN7 is in an OFF state (NO, step 

10 S2), the controller lowers the tray 2, determining that the tray 2 
is positioned above the sensor SN7 (step S3). Then, the control ler 
100 determines whether or not the sensor SN9 is in an ON state (step 
S4). If the answer of the step S4 is YES. the controller 100 stops 
the movement of the tray 2 (step S5) , As a result, the tray 2 is 

15 located at Its home position* 

Subsequently, the control ler 100 determines whether or not the 
sensor SN8 is in an ON state (step S6). If the answer of the step 
S6 is NO. the control ler 100 lowers the tray 1, determining that the 
trey 1 is positioned above the sensor SN6 (step S7) . The control ler 

20 TOO again determines whether or not the sensor SN6 is in an ON state 
(step S8). As soon as the sensor SN8 senses the upper end of the end 
fence 1a (YES, step S8) , the control ler 100 stops the movement of the 
tray 1 (step S9) . 

If the answer of the step S2 is YES, the control I r 100 raisee 

25 the tray 2 (step 510) unti I the sensor SN9 turns on (YES, st p S11), 
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Then, the controller 100 stops the movement of the tray Z (step S12). 

When the tray 2 is located betiyeeo the sensors SN7 and SN9, 
the sensor SN9 remains in an OFF state, as determined in the step S4. 
In this case, the control ler 100 determines whether or not the sensor 
SN7 is in an ON state (step S13). If the answer of the step S13 is 
YES, the control ler 100 stops the movement of the tray 2 (step S14) 
and then ra i ses the tray 2 (step S15) . As soon as the sensor SN9 turns 
on (YES, step SI 6) , the control ler 100 stops the movement of the tray 
2 (step SI 7) . 

As stated above, in the first tray control procedure, the tray 

1 is located at the paper discharge position. Therefore, when the 
trey 1 is selected, neither the tray 1 nor the trey 2 is moved. Th is 
promotes the efficient use of the tray 1 when the tray 1 is frequently 
used. 

When the tray 2 is selected, the tray 1 is elevated until the 
sensor SN5 senses it. The tray 2 Is raised from its stand-by position 
unti 1 the sensor SN6 senses it. The elevation of the tray 1 and that 
of the trey 2 may be effected at the same ti/ne, if desired. 

Because the tray 2 is moved from its stand-by position to the 
outlet EZr a period of t i unnecessary for the tray 2 to reach the out I t 

2 is shorter than when the tray 2 is moved from its retracted posit ion 
(lo*er limit position) defined by the sensor SN7. 

A second tray control procedure available nrjth the 
fffustrative embodiment is as follows. As shown in FIQ. 28, the 
sensor SN5 senses the upper end of the end fence 1a of th tray 1 when 
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the tray 1 is in its home position while the sensor SN9 senses the 
upper rear end of the tray 2 when the tray 2 is in its home position. 
Initialization of the treys 1 end 2 nil I be described with reference 
to FIGS. 29 and 30, 

As shown, on the poner-up of the copier 6, the control ler 100 
starts initialization (step SI). Specifically, the control means 
100 determines whether or not the sensor SN7 is in an ON state (step 
$2). If the sensor SN7 is in an OFF state (NO- step S2) , the 
controller lowers the tray 2, determining that the tray 2 is 
positioned above the sensor SN7 (step S3). Then, the control ler 100 
determines whether or not the sensor SN9 is in an ON state (step S4). 
ff the answer of the step S4 is YES, the controller 100 stops the 
movement of the tray 2 (step S5). Ae a result, the tray 2 is located 
at its home position. 

Subsequent I y, the contro II er TOO determ i nes whether or not the 
sensor SN5 is in an ON state (step S6). If the answer of the step 
S6 is NO, the controller 100 raises the tray 1 (step ST) and then 
determines whether or not the sensor SN5 is in an ON state (step S8), 
If the answer of the step S8 is YES, meaning that the sensor SN5 has 
sensed the upper end of %he end fence 1a. the controller 100 stops 
the movement of the tray 1 (step S9). If the answer of the step S0 
is YES, the control ler 100 ends the initial ization, determining that 
the tray l is held its home position. 

If the sensor SN7 is in an ON stete, as determined in the at p 
32, the control fer 100 raises the tray 2 (step S10) and then determin s 
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whether or not the sensor SN9 is in en ON state (step S11). If the 
answer of the step S11 is YES, the control ler 100 stops the movement 
of the tray Z (step S12). If the sensor SN9 is in an ON state, as 
determined in the step $4, the controller 100 determines whether or 
not the sensor SN7 is in an ON state (step S13). If the answer of 
the step S13 is YES, the control ler 100 stops the movement of the tray 
2 (step S14). Subsequently, the controller 100 raised the tray' 2 
(step SIS). As soon as the sensor SN9 senses the upper rear end of 
the tray 2 (YES r step S18), the control ler 100 stops the movement of 
the tray 2 (step S17), In this case, the tray 2 has been positioned 
between the sensors SN9 and SN7 before. 

Whi le the above specific procedure moves the trey 1 after the 
tray 2, the trays 1 and 2 may be moved at the same time, if desired, 

To bring the tray 1 to the outlet E2, the tray 1 it stopped 
when the sensor SN6 senses the upper end of its end fence la. To bring 
the tray 2 to the out l et E2, the tray 2 i s once stopped when the sensor 
SN6 senses its upper rear end, then lowered by a preselected distance, 
end then brought to a stop. 

Because the home position of the tray 2 corresponds to th 
position of the sensor SN9 T the tray 2 is moved from the home position 
to the outlet E2 when selected. This successfully reduces the 
distance and time of movement of the tray 2 r compared to the case 
wherein the home position is located below the position of the sensor 
SN7. 

The end fence 1a of the tray 1 has its intermediate portion 
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notched so as not to interfere with the push roller 70, FIG. 4, 
although not shown specif icalfy. The sensor SN6 is therefore so 
positioned as to sense the end fence 1a f the rear end of the tray 2 
or the top of a paper stack, tn this sense, the sensor SN6 serves 
a 5 a paper sensor at the same time. 

As stated above, i n the f inf sher shown in FIG. 28, the distance 
between the trays 1 and 2 held in their etand-fcy positions is greater 
than in the finisher of FIG, 1. facilitating the remover of a paper 
stack from the trey 2. ft fol lows that the stand-by position of the 
tray 2 defined by the sensor SN9 can be selected in consideration of 
easy removal of a paper stack also. 

The third embodiment shown and described has the following 
advantages. 

(1) The stand-by position of the lower tray is located above 
the lower I imit posit ion of the same, Thi s reduces a per iod of time 
necessary for the lower tray to reach the paper discharge position 
when selected. 

(2) Because the home position of the upper tray corresponds 
to the paper discharge position, the finisher can be efficiently used 
when the upper tray is frequently used. 

(3) Because the stand-by position of the upper tray is 
coincident with the retracted position above the outlet, the distance 
between the upper tray and the lower tray can be increased t 
facilitate the removal of a paper stack from the lower tray. 
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Fourth Embodiment 
This embodiment fs directed mainly toward the fourth object 
stated earlier. This embodiment differs from the previous 
embodiments in that the sensor SN9 responsive to the retracted 
6 position or home position of the tray 2 is absent and in that the 
control ler TOO controls the trays 1 end 2 in a unique way. The fourth 
efnbodiroent wi 1 1 be descr ibed with reference to FIGS. 31M0 fn addition 
to FIGS. 1-8. 

The sensor SN5 senses the upper end of the end fence 1e of th 

10 tray 1 when the tray 1 is in its home position. The home position 
of the tray 2 is lower than the position where the sensor SN6 sens s 
it by a preselected distance. 

FIG. 31 demonstrates initialization for locating the trays 1 
and 2 at the i r home pos i t i ons. As shown, on the power-up of the cop i er 

16 G, initialization begins (step S1). The controller 100 determines 
whether or not the sensor SN5 is in en ON state (step S2) . If the 
answer of the step S2 is NO, the control ler 100 raises the tray 1 (S3) , 
determining that the tray 1 is positioned below the sensor SN5. As 
soon as the sensor SN5 senses the tray 1 (YES, step S2). th* control ler 

20 1 00 stops the movement of v the tray 1 (step 54). 

Subsequently, the control ler 100 determines whether or not the 
sensor SN6 is in an ON stfcte (step S5). If the answer of the step 
S5 is NO, the controller 100 raises the trey 2 (step S6). When the 
sensor SN6 senses the tray 2. the control ler 100 stops the tray 2 at 

25 a position where the sensor SN6 has not sense it. If the answer of 
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the step S6 is TES, the corrtrol (er 100 lowers the tray 2 (step S7) , 
determining that the tray 2 has overrun. Then f the controller 
determines whether or not the sensor SN6 is In an ON state (step SS) , 
and stops the tray 2 when the sensor SN6 stops sensing the tray 2 (step 
S9). 

Assume that the operator selects the tray 1 on the operation 
panef of the copier G or the computer connected theretp. Then, th 
control ler 100 first determines whether or not the sensors SN5 and 
SN6 each are In an ON state in order to see the positions of the treys 
1 and 2. Patterns A-0 shown below are representative of the possible 
combinations of the ON/OFF states of the sensors SN5 and SN6 and the 
positions of the trays 1 and 2* 

SN6 Positions of Trays 
ON ■■ tray t at retracted position 

• tray 2 overrun 
OFF -tray 1 at retracted position 

• tray 2 below SN6 
ON -tray 1 at discharge positron 

' tray 2 below SN6 
OFF -tray 1 between retracted position 
and 2 discharge position 
- tray 2 below SN6 



SN5 
A: ON 

B: ON 

C: OFF 

D: OFF 



As shown in FIG. 32. as for the above pattern A, the control ler 
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100 first lowers the tray 2 (step SI) while determining whether or 
not the sensor SN6 is in an ON state (step S2). When the sensor SN6 
stops sensing: the tray 2 (NO, step S2) , the controller 100 further 
lowers the tray 2 by a preselected distance of (L3 + L4) (step S3) 
and then stops Its movement. As shown in FIG. 33, the distance (L3 
+ L4) is great enough for the tray 1 to move to the paper discharge 
position and for the operator to pick up a paper stack from the tray 
2- Spec if ical ly, the d i stance L3 i s a he f ght that the tray 1 occup i es 
when brought to the paper discharge positron. The distance L4 is a 
height for implementing a tray gap L5 necessary for the operator to 
pick up a paper stack from the tray 2. To set the distance Q_3 + L4) , 
a pulse counter, not shown, counts pulses for driving the motor 51 
assigned to the tray 2 after the sensor SN6 has stopped sensing the 
tray 2. 

Subsequently, the control ler 100 lowers the tray 1 (step S5) 
and determines whether or not the sensor SN6 has sensed the upper end 
of the end fence 1a (step 56), If the answer of the step S6 is YES, 
the control ler 100 stops the movement of the tray 1 (step S7). 

As shown in FIG- 34, as for the pattern B, the control ler 100 
once raises the tray 2 (S1^ and determines whether or not the sensor 
SN6 is in an ON state (step S2), ff the answer of the step S2 is YES, 
the controller 100 stops the movement of the tray 2 (step S3). 
Subsequently, the controller 100 lowers the tray 2 (step S4) end 
determines whether or not the sensor SN6 rs in an ON stat (step S5). 
If the answer of the step S5 is NO. the control ler 100 low rs th tray 
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2 by the distance (L3 + L4) (step S5) and then stops It (step S7). 
Thereafter, the controller 100 lowers the tray 1 (step S8) and 
determines whether or not the sensor SN6 has sensed the upper end of 
the end fence la (step S9) . If the answer of the step S9 re YES, the 
controller 100 stops the movement of the trey 1. 

As for the pattern C f the control ler 100 does not execute any 
tray control and allows a job to be executed fimtediately, 

As for the pattern D, the control ler 100 determines that the 
pos it ion of the tray 1 i s unusual, executes initial izat ion, end then 
sets up the pattern B. 

When the operator selects the tray 2 on the operation panel 
of the copier 6 or the computer connected thereto, the control ler 100 
a I so determines the statuses of the sensors SN5 and SN6 first in order 
to see the positions of the treys 1 and 2, 

Specifically, as shown in FIG, 35, as for the pattern A, the 
controller 100 first lowers the tray 2 (step S1) and determines 
whether or not the sensor SN6 rs in an ON state (step S2). When the 
sensor SN6 stops sensing the tray 2 (M0 step S2) , the controller 100 
stops the movement of the trey 2 (srtep S3) - 

As shown in FIG. 3^, as for the pattern B, the controller 100 
once raises the tray 2 (step S1) and determines whether or not the 
sensor SN6 is in an ON state (step S2). As soon as the sensor SN6 
senses the tray 2 (YES, step S2) , the control I er 100 stops the movement 
of the tray 2 (step S3) . Subsequently, the control ler 100 lowers th 
tray 2 (step S4) and then stops ft (step SB) as soon as the sensor 
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SN0 stops sensing it (NO, step S5). 

As shown in FIG. 37, as for the pattern C T the controller 100 
first reises the tray 1 (step S1) and determines whether or not the 
sensor SN5 is in an OH state (step $2). If the answer of the step 
S2 is YES, the controller 100 stops the movement of the tray 1. 
Subsequently, the control ler 100 lowers the tray 2 (step S4) and then 
stops the tray 2 (step S6) as soon as the sensor SN6 stops sensing 
it (NO, step S5). 

As shown in FIG, 28, as for the pattern D, the controller 100 
first raises the tray 1 (step S1) and determines whether or not the 
sensor SN5 is in an ON state (step S2) . If the answer of the step 
S2 is YES, the control ler 100 stops the movement of the tray 1 (step 
S3). Subsequently, the control ler 100 raises the tray 2 (step S4) 
and determines whether or not the sensor SN6 is In an ON state (step 
S5). If the answer of the step S5 is YES, the control ler 100 stops 
the movement of the tray 2 (step S6) . Thereafter, the control ler 100 
lowers the trey 2 end then stops the tray 2 (step S9) as soon as th 
sensor SN6 stops sensing it (NO, step 

As shown in FIG. 39, the sensor SN7 is positioned such that 
the tray 2 having been sensed by the 6ensor SN7 can further mov 
donrwBrd by a preselected distance. Stated another way, a 
preselected distance is ava i (able between the bottom of the finisher 
and the sensor SN7 responsive to the lower limit position, FIG. 39 
shoirs the tray 2 in its ful I state. Specif fcaJ Jy, as a great numb r 
of papers are stacked on the tray 2, the tray 2 is sequential ly lower d. 
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When the sensors SN7 and SN6 sense the tray 2 and the top of the paper 
stack on the tray 2, respectively, the control ler 100 determines that 
the tray 2 fs full. 

lVhen the tray 2 is fufl, the controller 100 lowers it to a 
5 position below the fower I fmit position by a preselected distance L6 
(see FfG. 40). The distance L6 is selected to be greater than the 
distance (L3 + L4). FJG. 33. Therefore, even when the tray 2 is left 
in its ful I state, the tray 1 can be located at the paper discharge 
position. The distance L6 f f ike the distance (L3 + L4) , ie determined 
10 in terms of the number of pulses for driving the motor 51. 

As stated above, the above embodiment achieves the fo( lowing 
advantages. 

(1 ) The end fence of the tray movab I e v i a the out I et i e capab I e 
of preventing papers stacked on the tray from returning to the outlet 

16 without coinpf i eating the configuration of the outlet. The papers do 
not contact the structural elements of the outlet and are therefore 
free from disturbance and contamination. 

(2) The upper tray is movable outward in the paper discharge 
direction via the outlet. This allows the papers to be neatly 

20 positioned without complicating the configuration of the outlet. 

(3) The retracted position of the lower tray can be determined 
w i thout resort i ng to extra sens i ng means wh i ch wou I d i ncr ease the cost 
of the f infsher. Because the retracted position is located above the 
lower I fmit position and because the lower tray can be moved from the 

26 retracted position, a period of time necessary for the lower tray to 
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move to the paper discharge position is reduced when the lower tray 
i s set ected. 

(4) The preselected distance is such that the upper tray can 
move to the paper discharge position and a paper stack can be picked 
up from the lower tray. This not only guarantees easy removal of a 
paper stack, but also reduces the tray switching time (moving time), 

(5) Even when the lower tray is full, it can be lowered to a I low 
extra papers to be stacked. 

(6) Even when the lower tray is held in its full state, th 
upper tray can be lowered to the peper discharge position. This 
promotes the effective use of a paper discharge space available at 
the side of the finisher. 

Fifth Embodiment 
This embodiment is directed mainly toward the fifth object 
stated earlier. This embodiment also differs from the previous 
embodiments in that the sensor SN9 responsive to the retracted 
position or home position of the tray 2 is absent and In that the 
control ler 100 controls the trays 1 and 2 in a unique way. The fourth 
embodiment will be described with reference to FIQS. 41-50 in addition 
to FIGS. T-8, 

In the i 1 I ustrative embodiment, the hoine position of the trey 
1 is a position which the\upper end of the end fence 1a reaches when 
raised by a preselected djrtance (amount) after being sensed by th 
sensor SN6, The home position of the tray 2 is a position where the 
tray 2 is sensed by the sensor 
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On the power-up of the copier G, the control ler 100 determines 
whether or not the sensor SN? responsive to the lower I imit position 
is I n an ON state. If the sensor SN7 is in an OFF state, the control ler 
100 lowers the trey 2 via the motor 51, determining that the tray 2 
is positioned above the sensor SN7. As soon as the sensor SN7 senses 
the tray 2, the controller 100 stops lowering the tray 2. 
Subsequently, the control ler 100 determines whether or not the sensor 
SN5 is in an ON state. ff the sensor SN5 is in an OFF state, the 
control ler 100 once raises the tray 1 via the motor 50 and then lowers 
the tray 1 as soon as the sensor SN5 senses it. When the sensor SN6 
senses the upper end of the end fence 1e, the control ler 100 raises 
the tray 1 by a preselected distance and then stops it. Further, if 
the sensor SMS is in an ON state, the controller 100 lowers the tray 
1, then raises it by the preselected distance when the sensor SN6 
senses the tray 1, and then stops the tray 1. 

A f ir6t tray control procedure ©vai (able with the i I lust rat iv 
embodiment wr I I be described with reference to FIGS, 41 and 42- Aa 
shown, the discharge of papers from the copier G begins in the staple 
mode input on the copier 6 or the computer connected thereto (step 
-SI)— the controller 100 determines whether or not the tray 1 is 
selected by the operator (step S2), At the same time, the control ler 
100 determines whether or not the sensor SN7 is in an ON state. If 
the sensor SN7 is in an OFF state, the control ler 100 lowers the tray 
2 (step S3), determining that the tray 2 is positioned above the sens r 
SN7, The controller 100 again determines wh th r or not the sensor 
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SN7 is in an ON state (step S4) and then stops the movement of the 
tray 2 (step S5). Thereafter, the controller 100 lowers the tray 1 
(step S6) and determines whether or not the sensor SN6 is in an ON 
state (step S7). If the answer of the step S7 is YES, the control ler 
100 stops the movement of the tray 1 (step S8). Then, the control! r 
100 raises the tray 1 by a preselected distance (amount) (step S9) 
and then stops it (step S10). As a result, the tray 1 is located at 
the paper discharge position. 

When a paper is discharged to the Stepfe tray of the f imsher, 
the control fer 100 determines whether or not stapl ing has ended (step 
S1 2) . I f the answer of the step SI 2 i s YES. the cont ro 1 1 er TOO causes 
a stapfed paper stack to be driven out to the trey 1 (step S13). 

Assume that the tray 2 is selected via the copier 0 or the 
computer connected thereto. Then, the control ler 100 first 
determines whether or not the sensor SH5 responsive to the retracted 
position is in an ON state. If the sensor SN5 is in an OFF state, 
the controller 100 raises the tray 1 (step S14) end again checks the 
sensor SH5 (step S15). When the sensor SN5 turns on (YES r step S15), 
the control ler 100 stops the movement of the trey 1 (step $16), then 
raises the tray 2 (step SI7), and then determines whether or not the 
sensor SN6 is in an ON state (step S18). If the answer of the step 
S18 is YES, the controller 100 once stops the movement of the tray 
2, then lowers the tray 2 by a preselected distance (amount) (step 
S20). end th n stops it (step S21), Asa result, the trey 2 is located 
at the paper discharge position. 
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Mien a paper is discharged to the staple tray of the finisher 
(S22) , the control ler 100 determines whether or not stapl fng has ended 
(step S23), If the answer of the step S23 is YES, the control ler 100 
causes e stapled paper stack to be dr i ven out to the tray 2 (step S24) . 

The tray 1 or 2 is located at the outfet E2 beforehand in 
response to information received from the copier 6 or the computer 
connected thereto. Thfs successful I y reduces a period of time 
relating to the movement of the tray 1 or 2. Stated another way. the 
trays 1 end 2 are not moved relative to the outlet E2 independently 
of each other, but are moved in paral lei by staple processing within 
a necessary period of time. The finisher can therefore complete its 
operation in a shorter per iod of time than the convent ionaf finishers. 

After the trey 1 or 2 has been located at the outlet E2, papers 
are sequentially stacked on the tray 1 or 2- Ifhen the sensor SN6 
senses the top of a paper stack on the tray 1 or 2 held at the outlet 
E2, the tray 1 or 2 is lowered by a preselected distance. Such a 
procedure is repeated to a I low a great number of papers to be stacked 
on the tray 1 or 2, This is also true with the other embodiments to 
be described later. 

In the non-staple v mode, the operator is allowed to select 
desired one of the proof tray P, upper tray 1 and lower tray 2; the 
trays 1 and 2 eecb ere capable of acconmodat i ng a great nuirfcer of 
papers. The proof tray P, upper tray 1 and lower tray 2 may be 
respectively assigned to a facsrmi le apparatus, a copier or a pr int r r 
and a printer or a copier, as desired. The finisher is th r f re 
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adaptive to a multifunction image forming apparatus. 

A second tray control procedure available with the 

Mlustrative embodiment will be described with reference to FIGS. 
43-46. The procedure to be described prevents the trays land 2 from 

interfering with each other when moved independently of each other_ 
As shown in FIGS. 43 and 44, when the control ler 100 receives 
b paper output request from the copier G or the congjuter connected 
thereto (step SI), it sends an answer representative of a stand-by 
state to the copier G or the computer (step S2) - The control ler 100 
determines whether or not the tray 1 is selected (step S3) and 
determines whether or not the sensor SN7 is In an OH state. If the 
sensor SN7 is in an OFF state, the control ler 100 determines that the 
tray 2 is positioned above the sensor SN7, and lowers the tray 2 which 
would obstruct the positioning of the tray 1 at the outlet E2 (step 
S4). Then, on the elapse of a preselected period of time (about 0, 1 
second to 0.5 second In the i I lustrative embodiment), the control ler 
100 lowers the tray 1 (step 56), As soon es the sensor SN7 turns on 
(YES, step S7) , the control ler 100 stops the movement of the tray 2. 

Subsequently, the control ler 100 determines whether or not the 
sensor SN6 is in an ON st^te (step S9) . When the sensor SW6 turns 
on (YES, step S9), the control ler 100 once stops the movement of the 
tray 1 (step S10), then rferses the tray 1 by a preselected dfstanc 
(amount) (step S11). and then stops it (step S12), The tray 1 is now 
ready to receive papers via the outlet E2. Thereafter, the 
controller 100 sends a signal representative of the cancellation of 
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the stand-by state to the copier G or the computer (step SI 3). In 
response, a paper is transferred from the copier G to the finisher 
(step SI 4) and therefrom to the tray 1 (step S15). 

If the answer of the step S7 is NO, meaning that the sensor 
6 SN7 is in an OFF state, the control ler 100 determines whether or not 
the sensor SN6 is in an ON state (step S16). When the sensor SM6 turns 
on (YES. step S16) , the control ler once stops the movement of the tray 
1 (stepS17)> then raises the tray 1 by a preselected distance (amount) 
(step S18). and then stops It (step S19). As a result. th« tray 1 
10 brought to the outlet E2. Further, the controller 100 determfn s 
whether or not the sensor SN7 is in an ON state (step S20) . If the 
answer of the step S20 is YES. the control ler stops the movement of 
the tray 2 (step S21) . This is fo I lowed by the step S13. 

Assume that the tray 2 is selected. Then, ae shown in FfGS. 
15 45 and 46, the controller 100 determines whether or not the sensor 
SN5 is in an ON state. If the sensor SN5 is in an OFF state, the 
control ler 100 raises the tray 1 which would obstruct the positioning 
of the tray 2 at the outlet £2 (step S1). Then, on the elapse of a 
preselected period of time (about 0,1 second to 0,5 second in the 
20 r I iustrative embodiment) v (step 52) r the controller 100 raises the 
tray 2 (step S3) , As soon as the sensor S57 turns on (YES, step S4) . 
the controller 100 stops v the movement of the tray 1 (st*p S5). 

Subsequently, the control ler 100 determines whether or not the 
sensor SN6 is in an ON state (step S6). When th Ben^or SN6 turns 
26 on (YES, step S6) , the control ler 100 once stops the movement of the 
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tray 2 (step $7), then lowers the tray 2 by a preselected distance 
(amount) (step S8) f and then stops it (step S9) . The tray 2 is now 
ready to receive papers via the outlet E2. Thereafter, the 
controller 100 sends a signal representative of the cancellation of 
the stand-by state to the copier G or the computer (step SI 0). In 
response, a paper is transferred from the copier 6 to the finisher 
(step 11) and therefrom to the tray 2 (step 12). 

If the answer of the step S4 is M0 f meaning that the sensor 
SN5 is in an OFF state, the corrtrol ler 100 determines whether or not 
the sensor SN6 is in an ON state (step S13) . When the sensor SN6 turns 
on (YES, step S13) , the control ler once stops the movement of the tray 
2 (stepS14) r then lowers the trey 2 by a preselected distance (amount) 
(step S15) , and then stops it (step S16) , Thereafter, the control ler 
determined whether or not the sensor SN5 is in en ON state (step S17K 
If the answer of the step S17 is YES, the control ler 100 stops the 
movement of the tray 1 (step S18), As a result, the tray 2 brought 
to the outlet E2. This is fol lowed by the step S10. 

A third tray control procedure avai I able with the 1 1 lust rati ve 
embodiment will be described with reference to FIGS, 47-50. Should 
the trays 1 and 2 each be moved at a particularly timing in order to 
avoid col ( is ion. the total period of time necessary for the movement 
of the trays 1 and 2 woul d be increased. This embodiment is capable 
of solving this problem. 

As shown in FIGS. 47 and 46, when the control ler 100 rec ives 
a paper output request from the copter 6 or the computer connected 
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thereto (step S1), it sends an answer representative of a stand-by 
state to the copier G or the computer (step S2). The control ler 100 
determines whether or not the tray 1 is selected (step S3) and 
determines whether or not the sensor SM7 is in en ON state. If the 
answer of the step S3 is YES and if the sensor SHI is in an OFF state, 
the control ler 100 determines that the tray 2 is positioned above the 
sensor SN7, and lowers the tray 2 at a first: speed 1 (step S4). At 
the same time, the control ler 100 lovers the tray 1 at a second speed 
2 (step S5). The speed 1 is selected to be higher than the speed 2, 
i.e.* the tray to be retracted is moved at a higher speed than the 
tray to be brought to the outlet EJL This is done by control I ing the 
motors 50 and 51 that are i mp I emented by stepping motors. 

Subsequently, the controller determines whether or not tho 
sensor SN7 is in en ON state (step S8), and stops the movement of th 
tray 2 as soon es the sensor SN7 turns on (step S7). 

Subsequently, the control Jer 100 determines whether or not the 
sensor SN6 is in an ON state (step S8). When the sensor SN6 turn 
on (YES, step S6), the control ler 100 once stops the movement of the 
tray 1 (step S9), then raises the tray 1 by a preselected distance 
(amount) at the speed 2 (stpp 810) . and then stops it (step S11). Th 
trey 1 is now ready to receive papers via the outlet E2. Thereafter, 
the control ler 100 sends a v signel representative of the cancel I at ion 
of the stand-by state to the copier G or the computer (step S12). In 
response, a paper is transferred from th copier G to th finisher 
(step S13) and therefrom to the tray 1 (step S14). 
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if the answer of the step S6 is NO, meaning that the sensor 
SN7 is fn an OFF state, the control ler 100 determines whether or not 
the sensor SN6 is in an ON state (step S15). When the sensor SN6 turns 
on (YES. step S15), the control ler once stops the movement of the tray 

1 (step $16), then raises the tray 1 at the speed 2 by a preselect d 
d i stance (amount) (step SI 7) , and then stops it (step S18) . Further, 
the control ler 100 determines whether or not the sensor SN7 is in an 
ON state (atep SI 9) . If the answer of the step S19 is YE$ T the 
controller stops the movement of the tray 2 (step S20). This is 
f o 1 1 owed by the step S1 2, 

Assume that the tray 2 is selected. Then, as shown In FIGS. 
49 end 50, the controller 100 determines whether or not the sensor 
SN5 is in an ON state. If the sensor SN5 js in an OFF state, the 
control fer TOO raises the tray 1 at the speed 1 (step S1) whi le raising 
the tray 2 at the speed 2 (step S2). Then, the controller 100 
determines whether or not the sensor SN5 is in an ON state (step S3), 
end stops the movement of the trey 1 when the sensor SN5 turns on (YES, 
step S5). 

Subsequently, the control ler 100 determines whether or not the 
sensor SN6 is in an ON state (step S5h When the sensor SN8 turns 
on (YES, step S5). the control ler 100 once stops the movement of the 
tray 2 (step $6) , then lowers the trey 2 at the speed 2 by a preselected 
distance (amount) (step S7), and then stops it (step $8). The tray 

2 is now ready to receive pBpers via the outlet E2* Ther after, the 
control ler 100 sends a signal representative of the cancel fat Ion of 
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the stand-by state to the copier G or the computer (step S9). In 
response, a paper is transferred from the copier Q to the finisher 
(step 10) and therefrom to the tray 2 (step 11). 

If the answer of the step S3 is NO, meaning that the sensor 
6 SN5 is in an OFF state, the controller 100 determines whether or not 
the sensor SN6 is in an ON state (step S1Z) . When the sensor SN6 turns 
on (YES, step S12) , the control ler once stops the movement of the tray 
2 (step S13), then lowers the tray 2 at the speed 2 by a preselected 
distance (amount) (step S14), and then stops it (step SI 5). 
10 Thereafter, the control ler determined whether or not the sensor SN5 
is in an ON state (step S16). If the answer of the step S16 is YES. 
the control ler 100 stops the movement of the tray 1 (step S17). As 
a result, the tray 2 brought to the outlet E2. This is followed by 
the step S9. 

IS As stated above, the fifth embodiment achieves the fol lowing 

advantages, 

(1) A tray selected Is brought to the outlet during finish 
processing. This reduces a period of time relating to the movement 
of the trays end therefore the entire finishing time. 

20 (2) A plurality of trays each are brought to the outlet 

independently of each other. This implements a masa paper discharge 
function with a single outlet. 

(3) The tray that would obstruct the tray selected is retracted 
first. The trays are therefore prev nted from colliding with ach 
25 other. 
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(4) The tray to be retracted is moved at a higher speed than 
the trey to be located at the outlet- This, coupled with the fact 
that the two trays start moving at the same time, obviates a wasteful 
t rme otherwise requi red to prevent the trays from col J iding with each 
other. 

Sixth Embodiment 
This embodiment is directed toward the sixth object sated 
earlier- The operation of the control means 100 unique to this 
embodiment wi I I be described with reference to FIGS. 51-53 in addition 
to FIGS. 1-8. 

Referring again to FIG. 1, the controller 100, i.e., CPU 102 
of the i I lustrative embodiment sets up any one of. the fol lowing four 
different paper conveyance modes; 

(1) conveyance along a fist route A1 (corresponding to the 
norr-stap I e route B) 

(2) conveyance along a second route A2 (corresponding to the 
staple route A) 

(3) conveyance along a third route A3 

(4) paper discharge to e'rther one of first end second treys 
se I ected , 

In the conveyance mode (1), when the sensor SI senses a paper, 
the path selectors 20 and^ 21 are switched to steer the paper to the 
outlet E2. 

In th conveyance mode (2) f when the sensor SN1 senses a paper, 
the path sefector 21 is switched to st er the paper to the second r ute 
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A2. The roller 6, brush roller 60 and tep roller 9 are caused to 
operate. As soon as the sensor SN3 senses a number of papers expected 
to be stapled together, the jogger fence "It positions the edges of 
the papers, and then the stapler S staples the papers. Subsequently, 
the belt 10a with the catch 10 f s driven to convey the stapled paper 
stack to the outlet £2. 

In the conveyance mode (4), one of the first and second trayG 
is selected on the basis of a command received from, e.g., the computer 
connected to the copier G. The tray selected is brought to the outlet 
E2. Specifically, in response to the above command, the CPU 102 
determines the current positions of the trays 1 and 2, returns the 
trays 1 end 2 to their home positions, and then locates the tray 
selected at the outlet E2. 

As shown in FIG. 51. on the power-up of the copier G, the 
control ler 100 moves each of the trays 1 and 2 to the respective home 
position. The home position of the tray 1 is a position that the end 
fence 1e reaches when raised by a preselected distance after being 
sensed by the sensor SN5. The home position of the tray 2 is a 
position where the sensor SN7 senses the tray 2. 

In FIQ. 51, on the^ power-up of the copier <J, the control I r 
100 determines whether or not the sensor S?f7 is in an OH state. I.e. t 
whether or not it has sensed the tray 2 (step SI), If the answer of 
the step S1 is N0 r the control ler 100 lowers the trey 2 via the motor 
51 (step S2). determining that the tray 2 is located above the sensor 
SN7. The control ler 100 turns off the motor 51 as soon as th sensor 
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SN7 senses the trey 2, thereby stopping the movement cf the tray 2 
(step S3). As a result, the tray 2 is brought to Its home position. 

Subsequently, the control ler tOO determines whether or not the 
3ensor SN5 responsive to the tray 1 is in an ON state (step S4). If 
5 the answer of the step S4 is N0 r the controller 100 raises the tray 
1 via the motor 50 (step S5) . As soon as the sensor SM5 senses the 
tray 1 (YES, step S4) , the controller 100 stops the movement of the 
tray 1 and then lowers it (step $6). When the sensor SN6 senses the 
tray 1 being lowered (YES, step S7) . the controller 100 stops the 

10 movement of the tray 1. then raises the tray 1 by a preselected 
distance, and then stops ft (step S8) . As a result, the tray 1 is 
located at its home position and ready to stack papers thereon. In 
this manner, in the conveyance modes (1) and (2) , the tray 1 serves 
as a main tray for stacking papers sequentially driven out of th 

15 copier 6. 

When the tray 1 is selected via, e.g., the computer, th 
controller 100 executes a sequence of steps shown in FIQ. 52. As 
shown, the tray 1 is brought to the outlet E2 by a procedure similar 
to the procedure described with reference to FIG, 51* 

20 On the other hand, ^rhen the tray 2 is selected, the control ler 

100 executes a sequence of steps shown in FIG. 53, As shown, the 
controller 100 determined whet her or not the sensor SN5 is jn an ON 
state, i.e., whether or not it has sensed the tray 1 (step S1). If 
the answer of the step S1 is NO, the c ntrol J r 100 raises the tray 

25 1 via the motor 50 (step S2) . As soon as the sen or SN5 senses th 
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tray 1. the control ler 100 turns off the motor 50 and thereby stops 
the movement of the tray 1 (step S3). 

Subsequently, the controller 100 raises the tray 2 via the 
motor 51 (step S51) . When the sensor SN6 senses the tray 2 (YES f step 
5 S5), the control ler 100 turns off the motor 51, then lowers the trey 
2 by a preselected distance (step S6). and then causes papers to be 
stacked on the tray 2. Every time the sensor SN0 senses a paper (step 
S7) , the control ler 100 repeatedly lowers th* tray 2 by a preselected 
amount (step S8). In this meaner, the top of a paper stack on the 

10 tray 2 Js constant I y held at a height where other papers sequent? ally 
coming out via the outlet E2 can be stacked on the tray 2. 

As stated above, when either one of the two treys 1 and 2 is 
selected, papers can be sequentially stacked on the tray selected. 
Moreover, because the tray 2 has its end fence inpleroented the well 

15 of the finisher, it allows the trailing edges of papers to be 
positioned over a broader range than the tray 1 and can therefore 
accofnrodate a great number of papers. The procedure shown in FIG. 
52 or 53 is continuously executed urrti I the number of papers indicated 
by. e.g., the computer have been stacked, although not shown 

20 specifically. v 

In the above embodiment, the tray 1 or 2 is selected in 
accordance with e conirtend received from, e.g., a computer. 
Alternatively, an arrangement may be made such that when en interrupt 
mode, for example, is selected in a copy mode, the controller 100 

26 selects a tray other than one being used and causes papers output in 
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the interrupt mode to be stacked; the tray may even by the proof tray. 

As stated above, the sixth embodiment achieves the fol lowing 
advantages. 

(1) At least one of a plural ity of trays has an end fence and 
6 a stacking surf ace movable up and down in synchronism with each ether. 

In addition, one tray has an end fence i implemented by the wed of the 
finisher body. The trays can therefore be selectively located at th 
paper discharge position. The tray whose end fence is Implemented 
by the side waf f of the finisher is capable of accotmodating a great 
10 number of papers with a simple configuration. 

(2) The trays each are driven by a respective drive source and 
can therefore be freely arranged. This successfully prevents the 
finisher from increasing in size. 

(3) The trays share common guide rai Is. This reduces the cost 
16 and size of the finisher while simplifying the construction of the 

finisher. 

(4} The tray having the end fence and stacking surface movabl 
up and down In synchronism has its capacity determined by the end fence. 
Such trays can be arranged at a constant pitch. Therefore, by driving 
20 a plural ity of tray* with exclusive drive sources, It is possible to 
divide the trays into a group that can be arranged at the .above 
constant pitch and the oth^r group. This obviates an increase in cost 
asoribable to an increase in the nutriber of drive sources. 

(5) The guide rai Is each include a bent portion for prey rrting 
25 the end fence of the tray from interfering with the paper discharging 
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means. This al lows the paper discharging means to overlap the wal I 
of the finisher and therefore to prevent the trai I ing edges of papers 
from returning to between the discharging means and the wal I of the 
finisher. 

5 (6) The bent portion of each guide rail has a length smaller 

than the pitch of guide means arranged on the tray- This reduces the 
ti I ting engfe of the tray moving along the guide portion and thereby 
prevents a paper stack from dropping from the tray. 

(7) Because the drive means for up-and-down movement ere so 
10 located as not to interfere with each other, the belts forming part 

cf the drive means can be arranged in parallel to each other. It 
fol lows that the finisher body can be reduced in size in the direction 
perpendicular to the parallel belts. 

(8) The tray whose end fence is implemented by the we I I of th 
15 finisher is located below the other trays. Therefore, a space below 

the fowermost tray can be used with priority, so that a great number 
of papers can be stacked on the lowermost stray. 

(9) Because the tray selected i s brought to the paper d ischarge 
position independently of the other trays, it allows papers to be 

20 stacked thereon without effecting the other trays. 

Seventh Embodiment 
This embodiment id directed mainly toward the seventh obj ct 
stated earlier. This embodiment also differs from the previous 
embodiments in that the sensor SN9 responsive to the stand-by posit f on 
26 of the tray 2 is absent. 
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As shown in FIG. 54, a roller support member 84 is supported 
at its rear end in the paper discharge direction and angular I y movabfe 
y up and down. The driven rol ler 8a cooperative with the drive rol ler 
8 i s rotatab I y supported by the other or free end of the rol ler support 
5 member 84. A microswitch or limit switch 86 (see FIGS, 5(r-«0) is 
mounted on a bracket, not shown, above the roller support member 84 
and turned on or turned off by the displacement of the rol ler support 
member 84, Such en arrangement wil I be described more specifically 
later. 

10 A shift mode is available with the Illustrative embodiment. 

In the shift mode, papers are directly discharged to the tray 1 r 
2 by way of the non-staple route B, FIG. 1- A shift signal is 
generated between consecutive jobs, i.e.. between the last paper of 
a stack and the first paper of the next stack. In response, e shift 

15 motor 88 (see FIG. 2) is energized to shift the tray 1 or 2 in the 
direction of thrust, i.e. , the direction perpendicular to the 
direction of paper discharge in a hor izontal plane, preparing the trey 
for the next stack of papers. Consequently* consecutive paper stacks 
ere offset from each other on the tray 1 or 2. 

20 The essential part^ of the mechanism for moving the tray 2 up 

and down in the illustrative embodiment if M I be described with 
reference to FIGS. 4 and ^55. As shown in FIG. 4. the output power 
of the motor 51 is transferred to a gear 64 mounted on the dr ive shaft 
41a via a worm wheel 60 and an Intermediate gear 62. The mechanism 

25 includes a safety measure for coping with the unusual downward 
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movement of the tray 2, as fol lows. As shown in FIG. 55, a gear 86 
coaxial with the worm wheel 60 is positioned at the rear of the worm 
wheel 00. The worm wheel 60 is held in mesh with the worm gear 58 
by a spring 68. One of the worm wheel 60 and gear 66 is formed with 
a recess whj le the other of them is formed with a lug. The recess 
and lug are capable of meshing with each other in the direction of 
rotation, but capable of separating from each other fn the axial 
direction. The recess and lug allow the worm wheel 60 and gear 66 
to mech with each other and rotate in synchronism so long at the torque 
remains in a preselected range. 

When the tray 2 moves dormrrard in an um/sual manner or loaded 
with en excessive number of papers, the above recess and lug move away 
from each other with the result that the worm wheel 60 moves to a 
position indicated by a dash-and-dots line in Fill. 55 against the 
action of the spring 88. Consequently, the worm gear 58 and worm 
wheel 60 ere released from each other, causing the tray 2 to stop 
moving. Such a mechanism is also applied to the other tray 1. 

A tray control procedure particular to this embodiment wi 1 1 
be described hereinafter. In the i I lustrative embodiment, the home 
position of the tray 1 is v a positron that the upper end of the end 
fence 1a reaches when raised by a preselected distance after being 
sensed by the sensor SN6. The home position of the tray 2 is a 
position where the sensor SN7 senses the tray 2. On the power-up of 
the copier 0. the control ler 100 determines whether or not the sensor 
SN7 is in an OH state. If the sensor SH7 is in an OFF state, waning 
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that It has not sensed the tray 2. the controller 100 lowers the tray 
2 via the motor 51, determining that the tray 2 is positioned above 
the lower Mmr t pos i t ion. The control I er 100 stops lower ing the tray 
2 when the sensor SN7 senses the tray 2. 

Subsequent fy f the control ler 100 determines whether or not the 
sensor SN5 responsive to the retracted position is in an ON state. 
If the sensor SN5 is in an OFF state, the controller 100 once raises 
the tray 1 vra the motor 50 end then stops the tray 1 as soon as the 
sensor SN5 senses it. The controller 100 again lowers the tray 1 
until the sensor SN6 senses the upper end of the end fence la, then 
raises the tray 1 by a preselected distance, and then stops it* 

Assume that the operator selects the tray 1 on the copier Q 
or the computer connected thereto. Then, the controller 100 first 
determines whether or not the sensor SN7 is in an ON state. If the 
sensor SN7 is in an OFF state, the controller 100 lowers the trey 2 
via the motor 51, determining that the tray 2 is positioned above th 
lower I imit position. The control ler 100 stops the movement of the 
tray 2 when the sensor SN7 senses the tray 2. Subsequently, the 
control ler 100 determines whether or not the sensor SNS is (n an OK 
state. If the sensor SN5 is in an OFF state, the control fer 100 once 
raises the tray 1 via the motor 50 and then stops the tray 1 when the 
sensor SNS senses it. The control ler again lowers the tray 1 until 
the sensor SN6 senses the upper end of the end fence la. Thereafter, 
the controller 100 raises the tray 1 by a preselected amount. 

When the sensor SN5 is in an ON state, the control ler 100 lowers 
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the tray 1 unti I the sensor SN6 senses the upper end of the end fence 
1a. Subsequently, the controller 100 raises the tray 1 fay a 
preselected distance and then stops it. In this condition, papers 
are sequentially stacked on the tray 1. 

When the tray 2 is selected on the copier G or the computer 
connected thereto, the control ler 100 first determines whether or not 
the sensor SN5 is in an ON state. If the sensor SNS is in an OFF state, 
the controller 100 raises the tray 1 until the sensor SN5 senses it. 
Subsequently, the control ler 100 raises the tray 2 unti I the sensor 
SN6 senses it, and then lowers the tray 2 by a preselected distance. 
In this condition, papers are sequentially stacked on the tray 2, 
Every time the top of the stack on the tray 2 is sensed by the sensor 
SN6, the control ler 100 lowers the tray 2 by a preselected distance 
in order to stack a great number of papers on the tray 2. The 
controf ler 100 determines that the tray 2 is ful l when the sensor SN7 
senses the trey 2 and when the sensor SN6 senses the top of the stack. 

The arrangement including the roller support merrber 84, FIG. 
54, and the safety measure unique to the i I lustrative embodiment wi 1 1 
be described more specifically. As shown in FIG, 56, the roller 
support member 84 is rotateble up and down about a fulcrum 84a. The 
driven roller 8a is pressed against the drive rol ler or outlet rol ler 
8 due to its own weight and the weight of the roller support member 
84. The unders Ide 84 of the ro I I er support member 84 serves as a paper 
guide end forms an out I t path 92 in cooperation with a guide 90 
associated with the drive roller 8. 
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As shown in FIG. 57, when papers are discharged in the form 
of a stack, the roller support member 84 is angularly moved in 
accordance with the th i ckness tof the stack. As a result, -thedrfven 
roffer 8a is moved away from the drive roller 8. 

When, the rol ler support member 84 moves upward over en angle 
si rghtly greater then one corresponding to the maximum thickness t 
of papers or paper stack, the rol ler support member 84 contacts the 
microswitch 86 and turns it off. In the i I lustrative embodiment, the 
max i mum thickness t is assumed to be the thickness of a stapled stack 
of fifty papers. It fof lows that when the operator's hand or simi ler 
object whose thickness is greater than the thickness t is put between 
the roller 8 and 8a, the microswitch 86 turns off. 

Specifically, as shown in FIG. 58, a diode 92 is connected in 
parallel between the motor 50 assigned to the tray 1 and the 
microswitch 86. When the thickness of the papers or paper stack 
discharged is less than t, the microswitch 88 remains in its ON state. 
In this condition, the tray T is movable up and down, as needed* 

Assume that an object having a thickness greater than the 
thickness t is put between the rollers 8 and 8a, moving the roller 
support member 84 by mores than the preselected angle corresponding 
to the thickness £ Then r as shown in FIG, 58, the upper surface of 
the rol ler support member 84 presses the contact of the microswitch 
86 and thereby turns off the microswitch 86. As a result, a current 
stops flowing through the elevation side of a motor driv r r causing 
the tray 1 to stop rising. 
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More specif real ly r as shown (n FIG. 60, when the operator's 
hand or si mi lar object 94 is put between the rol fers 8 and 6a whi le 
the tray 1 is retracting upward from the paper discharge position, 
the tray 1 stops rising. This protects the operator from injury and 
5 protects the finisher from damage escribeble to the object and trey 
1 otherwise hitting against each other. 

As stated above, the illustrative embodiment achieves th 
fol lowing unprecedented advantages. 

(t) When the thickness of papers or paper stack discharged by 
10 the outlet rol I er pair is greater than the preselected thickness, the 
tray is inhibited from moving, e.g., upward. This protects th 
operator from injury and protects the finisher from damage. 

(2) Because the rol ler support member has a paper guide surface, 
an extra paper guide is not necessary* 
15 (3) The switch means is actuated at a position exceeding the 

thickness that the finisher itself can discharge* ft follows that 
optimal safety matching with the finisher is achievable. 

Eighth Brfcodiment 
This embodiment is directed mainly toward the eighth object 
20 stated earlier- This embodiment is identical with the seventh 
embodiment as to the shift mode operation and the construction and 
movement of the tray 2. v As shown in FIGS. 61-63. this embodiment 
differs from the -previous embodiments as to the positions of the 
sensors SN5 end SW7. Again, the tray 1 expected t retract upward 
26 away from the outlet 2 includes the errd fence 1a in order to obviate 
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the need for a sophisticated shutter mechanism otherwise arranged in 
the outlet E2, 

A trey control procedure unique to the eighth embodiment wi J ) 
be described hereinafter. As shown in FIG. 9, the how; position of 
the tray 1 is a position where the sensor SN5 responsive to the 
retracted position senses the upper end of the end fence 1a, The home 
position of the tray 2 is a position where the sensor SN9 responsive 
to the retracted position senses the lower rear end (lower end 
hereinafter) of the tray 2 in the direction of paper discharge. 

FfGS. 64 and 65 demonstrate how the control ler 100 locates the 
trays 1 and 2 at their home positions. The control ler 100 may cause 
the trays 1 and 2 to start moving at the same time, if desired. As 
shown, on the power-up of the copier G f initial izet ion begins (step 
S1). The controller 100 determines whether or not the sensor SN7 is 
in en ON state (step S2) . If the sensor SN7 is i n an OFF state (N0 f 
step S2), the control ler 100 lowers the tray 2 via the motor 51 (step 
S3), determining that the tray 2 is positioned above the lower I imit 
position. Then, the controller 100 determines whether or not the 
sensor 8N9 is in an ON state (step S4). If the answer of the step 
S4 is YES, the control ler v 100 stops moving the trey 2 (step S5) and 
again raises it (step Sfl). Subsequently, the controller 100 
determines whether or not v the sensor SN9 is in an OFF state (step ST), 
and stops the tray 2 (step S8) when the sensor SN9 turns off (YES, 
step S7), As a resu ft, the fower end of the tray 2 is located at the 
stand-by position or home position to which the sensor SN9 is 



66 



responsive. 

If the answer of the step S2 is YES, meaning that the tray 2 
is located at the lower I fruit position, the control ler 100 raises th 
tray 2 (step S9) and determines whether or not the sensor SN9 turns 
on (step S10), When the sensor SN9 turns on (YES, step 810), meaning 
that ft senses the upper end of the tray 2), the controller 100 
continuously determines the status of the sensor SN9 (step S11). As 
soon as the sensor SN9 turns off (YES, 6tep S11), the control ler 100 
stops raising the tray 2. Consequently, the lower end of the tray 
2 is located at the stand-by position, 

When the tray 2 is located between the lower limit position 
and the stand-by position, i.e., if the sensor SN9 is in an OFF state 
in the step S4, the control ler 100 determines whether or not the sensor 
SN7 is in en ON state (step SI 3) . If the answer of the step SI 3 is 
YES, the controller stops the tray 2 (step S14) and then raises it 
(step S15). Subsequently, the controller 199 determines whether or 
not the sensor SN9 is in en ON state (step SI 6). If the answer of 
the step S16 is YES, meaning that the sensor SI 8 has sensed the upp r 
end of the tray Z, the control ler determines the status of the sensor 
SN9 (step S17). When the^sensor SH9 turns off (YES, step S17), th 
control ler 100 stops moving the tray 2 (stop S18), Consequently, the 
lower end of the tray 2 >is located at the stand-by positi on. 

After the step S18, the controller 100 determine* whether or 
not the s nsor SN5 is in an ON state (step SI 9) . If the answer of 
the step SI 9 is NO, the control ler 100 raises the tray 1 via the motor 
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50 (step S20) and continuously determines the status of the sensor 
SN5 (step S21). When the sensor SN5 turns on (YES, step S21), the 
controller 100 stops moving the tray 1 (step S22) . 

Reference will again be /nede to FIG. 12 showing a specific 
5 condition wherein papers are sequential ly stacked on the tray 2 whi le 
the tray 1 is held in its retracted position. The position of the 
tray 2 for receiving papers via the outlet E2 is coincident with the 
position where the sensor SN6 senses the upper end of the trey 2 or 
the top of papers stacked thereon. As shown in FIG. 13 F when papers 
10 are sequentially stacked on the tray 1 while the tray 2 is held in 
its retracted position, the tray 2 is held in its fewer I imit position 
in order to prevent papers stacked thereon from contacting the tray 
1. 

In the condition shown in FIG. 12, when the sensor SN6 senses 
15 the top of sheets stacked on the tray 2, the controller 100 lowers 
the trsy 2 by a prese I ected d / stance. The corrtro 1 1 er 1 00 repeats th i s 
operation when a great number of papers are stacked on the tray 2. 
The control ler 100 determines that the tray 2 is fuf I when the sensor 
SN9 senses the lower end of the tray 2 and when the sensor SH6 senses 
20 the top of papers stacked on the tray 2 r as shown in FIG. 14. 

The control ler 100 detects the ful I state of the tray 2 when 
the tray 2 is positioned dbove the lower I ifnit position, so that the 
tray can be switched from the tray 2 to the trey 1 without the papers 
befng removed from the tray 2. in the i llustrativ efi*>odifwnt, the 
25 sensor SN9 responsive to the stand-by position serves to sense the 
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ful l state. of the tray 2 at the same tifne. FIG. 15 shows a specif ic 
condition wherein the full tray 2 is retracted to its lower limit 
position while the tray 1 is brought to the outlet E2. 

The full tray 2 must be retracted by an amount greet enough 
5 for the tray 1 to be located at the position for receiving papers from 
the outlet E2, Therefore, as shown in FfG, 14. the above amount is 
determined by the amount of papers that can be stacked on the tray 
1, i.e., the height H1 of the end fence 1a. More specifically, if 
the sensor 5N9 is positioned above the sensor SN7 by a distance H 

10 (between the stand-by position and the lower limit position) grea*er 
then the height HI, the sensor SN9 can play the role of a tray 2 ful l 
sensor (ful I sensing means) and a stand-by position sensor at the same 
time. However, the prerequisite is that the distance H1 between the 
sensors SN6 and SN9 (overall height of the full tray 2 including 

15 papers) be greater than or equal to the distance H. 

Assume that papers should be discharged to the tray 1 when th 
trays 1 and 2 each are held in the respective home position. Then, 
as shown in FIGS. 66 end 67, the controller 100 lowers or retracts 
the tray 2 (step S1). When the sensor SN7 responsive to the lower 

20 limit position turns on {YES, step $2). the controller 100 stops 
lowering the tray 2 (step S3) and lowers the tray 1 (step S4)- 
Subsequent I y, when the shnsor SH6 turns on (YES, step S5), meaning 
that it has sensed the lower end of the tray 1, the controller 100 
continuously determines the status of the sensor SN8. ffhen the 

25 sensor SN6 turns off (YES, stepS0), the contro Her 100 stops lower ing 
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the tray 1 (step S7) , 

After the step S7, the controller 100 determines whether or 
not the sensor SN9 is in an OFF state (step S8). If the answer of 
the step S8 is YES, the controller fCO raises the tray 2 to the 
retracted position (step S9) , determining that the number of papers 
on the tray 2 is small. As soon as the sensor SN9 turns on, i.e., 
senses the upper end of the tray 2 (YES, step S10), the controller 
100 continuously determines the status of the sensor SN9 (step 811). 
When the sensor SN9 turns off (YES, step S11), the controller stops 
raising the tray 2 (stepS12). As a result, the lower end of the tray 
2 is located at the retracted position. 

When the tray 2 is selected in place of the tray 1 later, the 
tray 2 moves from the above stand-by position closer to the outlet 
E2 than the lower I imi t pos it ion. or original retracted pos it ion f to 
the outlet E2. This reduces a period of time necessary for the tray 
2 to reach the outlet E2- 

Assume that the number of papers stacked on the tray 2 i s sma 1 1 
when papers are being discharged to the trey 1, In this condition, 
the trays 1 and 2 must be prevented from colliding with each other 
even when the tray 2 ie raised to the position where the sensor SN9 
senses the lower end of the tray 2 (stand-by position) . To meet this 
requirement, the illustrative embodiment is so configured as to 
satisfy relations of H3 > H1 and H1 > H2 + H3, as shown in FIG. 68. 

Reference will be rnede to FIGS. 69 and 70 for describing a tray 
control procedure to be executed when the trays 1 and 2 each are held 
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at the respective home position, when papers should be discharged to 
the tray 1, and when papers are removed from the tray 2. As shown, 
the control ler 100 lowers or retracts the tray 2 (step S1), As soon 
as the sensor SN7 senses the tray 2 and turns on .(YES, step S2), the 
5 control ler 100 stops lowering the tray 2 (step S3) and lowers the tray 
1 (step S4) . Subsequently, the control ler 100 determines whether or 
not the sensor SN6 is in an ON state (step S5). If the enswer of th 
step S5 is YES, the control ler 100 continuously determines the status 
of the sensor SN6 (step S6). When the sensor SN6 turns off (YES. step 

10 Sfl), the controller 100 stops lowering the tray 1 (step S7). 

Subsequently, the control ler 100 determines whether or not the 
sensor SN9 is in an OFF state (step S8). As shown in FIG. 71, when 
the papers are removed from the tray 2 ? the sensor SN9 turns off. If 
the enswer of the step S8 is YES, the control ler 100 raises the tray 

15 2 so as to use the stand-by position as the retracted position (step 
S9), determining that the number of pepers on the sheet 2 is smell. 
When the sensor SN9 turns on (YES, step S10), the controller 
continuously determines the status of the sensor SN9 (step S11), 
When the sensor SN9 turns off (YES, step S1 1), the control ler 100 stops 

20 raising the tray 2 (step S12). Consequently, the lower end of the 
trey 2 is located at the stand-by position, as shown in FIG. 72. 

When the tray 2 is selected in place of the tray 1 Irter, the 
tray 2 moves from the ebove stand-by position closer to the outlet 
E2 than the lower I jmi t posit ion, or rrginal retracted position, to 

25 the outlet E2. This reduces a per iod of time necessary for the tray 
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2 to reach the outlet E2. 

While the above embodiment includes a single tray 1. it is 
s i mi I ar I y practicable with e plural ity of trays 1- The finisher may, 
of course, be constructed integrally with the copier Q or similar 
image forming apparatus. If desired, the number of papers stacked 
on the tray 2 may be calculated by using the thickness of each pap r 
and the number of papers. 

As stated above, the i ( lustrative embodiment achieves various 
advantages, as enumerated be I OW. 

(t) When the number of papers stacked on the lower tray is cmal I. 
the stand-by position of the lower tray above the lower I imit posit ion 
is used as the retracted position. This reduces the period of time 
necessary for the lower tray to move to the out let and thereby enhances 
rapid operation, 

' (JO The stand-by position sensing means determines the nunber 
of paper 6 stacked on the lower tray. The decision is therefore easy 
and accurate. 

(3) When the stand-by position sensing means assigned to the 
lower tray turns off due to the removal of papers from the lower tray, 
the stand-by position is used as the retracted position. This als 
reduces the period of time necessary for the /ower tray to reach the 
outlet. 

(4) When the retracted position of the lower tray is used as 
the stand-by position, the upper and loner trays are surely prevent d 
from col Tiding with each other. 
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(5) The stand-by position sensing means plays the role of the 
ful 1 sens fng means at the same time and therefore el imi nates the need 
for extra full sensing rneans which would sophisticate th 
construction and increase the cost. 

Var ious modifications wi I I become possible for those ski I led 
in the art after receiving the teachings of the present disclosure 
without departing from the scope thereof. 



